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(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a dispersion which can give a jet ink not-problematic in nozzle plugging, and 
having improved long-term dispersion stability by dispersing in an aqueous medium colored microparticles surface- 
coated with a film-forming resin having quaternized carboxyl groups. 

SOLUTION: A colored compound obtained by kneading a pigment, a carboxylic filmHbrming resin is mixed with an 
aqueous medium containing water and an organic solvent which can dissolve the film-forming resin and a basic 
compound to obtain a dispersion wherein colored microparticles composed of the pigment microparticles having a 
volume-mean particle diameter of 0.5 u.m or below and coated with the film-forming resin and having quaternized 
carboxyl groups on their surfaces are dispersed in the aqueous medium. Next, the organic solvent is removed from 
this dispersion to obtain a colored microcapsule dispersion type water-base jet ink wherein the rate of an increase 
in the volume-mean particle diameter of the colored microparticles in a dispersion of a dried ink is 50% or below. 


LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiners decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 


http://www1 9.ipdl jpo.go jp/PA1 /result/detail/main/wAAAcSa48DDA41 1 080633P1 .ht.. 04/04/21 


1/1 ^— V 


♦ NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1] In the jet ink in which the coloring particle (d) of which a pigment particle (a) is covered with the film- 
forming resin (b) which has a carboxyl group, and consists distributes and changes in an aquosity medium (1) — said 
coloring particle (d) — the front face — the — having the carboxyl group formed into 4 class, and having the 
volume mean particle diameter of 0.5 micrometers or less — ( — the jet ink characterized by 2) "the rate of 
increase of the volume mean diameter of the coloring particle in the re-dispersion liquid of desiccation ink (d)" being 
50 or less %. 

[Claim 2] Jet ink according to claim 1 whose amount of the film-forming resin (b) which dissolved into the aquosity 
medium is 2% or less to ink weight. 

[Claim i 3] JIETO ink according to claim 1 whose standard-deviation value in ''the frequency distribution" of the 1 
particle diameter of the coloring particle in the re-dispersion liquid of desiccation ink" is 0.15 or less. 
[Claim 4] Jet ink according to claim 1 by which the film-forming resin (b) which has a carboxyl group has the acid 
number of 50-180, and the part or all is made quarternary ammonium salt with the organic amine compound. 
[Claim 5] (1) The coloring compound which kneads the film-forming resin (b) which has the (i) pigment and a 
carboxyl group, and changes (V), (ii) by mixing a basic (iii) compound (c) with the aquosity medium (W) which 
consists of water and the organic solvent (e) which may dissolve film-forming resin (b) to homogeneity (2) It is 
covered with the film-forming resin (b) by which a pigment particle (a) has a carboxyl group. The dispersion liquid (X) 
of the coloring particle from which the coloring particle (d) which has the carboxyl group formed into 4 class 
distributes and changes to an aquosity medium (W) are manufactured, and the coat front face — the — ■»* 
subsequently (3) The manufacture approach of the dispersion liquid of the coloring particle for jet ink characterized 
by what an organic solvent (e) is removed for from dispersion liquid (XX 

[Claim 6] The manufacture approach according to claim 5 of depositing the film-forming resin (b) which dissolved in 
the dispersion liquid (X) of a coloring particle into the aquosity medium of the dispersion liquid (X) of a coloring 
particle by adding the poor solvent of film-forming resin (b) on the front face of a coloring particle (d), and 
subsequently removing an organic solvent (e) from dispersion liquid (X). 


[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the dispersion liquid of the coloring 
particle for jet ink and jet ink. Especially this invention relates to coloring microcapsule distributed aquosity jet ink. 
[0002] 

[Description of the Prior Art] Although the ink for ink jet record has oily ink and water color ink when it is divided 
roughly, oily ink has a problem an odor and in respect of toxicity, and is becoming in use [ water color ink ]. 
[0003] However, since many of conventional water color ink used water soluble dye as a coloring agent, it had the 
fault that a water resisting property and lightfastness were bad. Moreover, since the color was dissolving with the 
molecular level, when printed in the so-called regular papers, such as a copy paper currently generally used in office, 
the bleeding called a mustache-like feather ring was produced and remarkable deterioration of printing quality had 
been caused. 

[0004] The various proposals of the pitch powder type ink which connotes a coloring agent as ink, or the polymeric 
latex or the microcapsule of the resin dissolution mold which the so-called water pigment ink was variously 
proposed [ mold ] in the past in order to improve the above-mentioned fault, for example, distributed carbon black 
and an organic pigment, using water soluble resin as a binder-cum-a dispersant are made. 

[0005] As the watercolor pigment ink for jet printers, The color particle distributed if possible by the diameter of a 
particle is called for. As an example of the water color ink of a concrete resin dissolution mold in the patent No. " 
2512861 official report (1) Fill up 2-roll milling equipment with a pigment and a polymer dispersant, and they carry 
out; (2) grinding, the dispersing element of a pigment and a polymer dispersant — obtaining — ; — and (3) this 
pigment dispersing element The adjustment approach of the water ink for the ink jets containing a pigment which 
consists of a process distributed in an aquosity carrier medium of having the improved property in JP,3-153775,A a) 
— ink jet printing containing the organic solvent c wetting-agent d water which can be diluted with the solid-state 
pigment formulation b water containing a pigment and carboxyl group content Pori acrylicresin — service water — 
the sex ink constituent is proposed. 

[0006] However, these techniques are the effects of the dispersant resin which is dissolving the thing effective in 
atomization of a pigment, tended to produce the abnormality injection by ink viscosity lifting near a nozzle, and the 
worst nozzle blinding with moisture evaporation of ink, and were remarkably inferior in the water resisting property 
of a print. 

[0007] There is an advantage of viscosity lifting accompanying moisture evaporation of ink having comparatively 
little pitch powder type water color ink, and excelling in a water resisting property. Specifically by the ink 
and JP,62-95366,A containing the urethane polymer latex containing a color, it mixes with the water solution which 
dissolves a polymer and fat dye and contains a surface active agent further in a water-insoluble nature organic 
solvent at JP,58-45272,A. A solvent is evaporated after making it emulsify. The color connoted in the polymer 
particle The coloring matter which the included ink was proposed, and the manufacturing method of the coloring 
agent aqueous suspension by making boundary tension between the organic solvent at the time of capsulation and 
water into 10 dynes or less in JP,62-254833,A was proposed, and carried out macro capsulation similarly in JP.1- 
170672.A Although the recording ink to contain was proposed, it was not necessarily enough, and the distributed 
stability of the coloring resin distribution object obtained by them had large foaming under the effect of the surface 
active agent used at the time of capsulation, and was not necessarily enough. [ of the injection property of an ink 
jet] 

[0008] Although the image formation ingredient characterized by the particle front face currently distributed in a 
dispersion medium being covered in JP,3-240586,A by the resin swollen in a dispersion medium was proposed, the 
phase transition of sol-gel tends to occur near a room temperature, and it was easy to start the abnormalities in 
injection also with the not necessarily sufficient distributed stability of a particle. 

[0009] In the coloring constituent for image recording which contains a pigment and resin in JP.5-247370A 
Although the coloring constituent for image recording with which a pigment is characterized by being insolubility 
substantially and being the pigment covered with the thin film of the hardening polymer which has a polar group to a 
dispersion medium is proposed Since the fixing capacity over self-dispersibility and the recording paper is 
insufficient in this invention for the pigment itself Although distributed stability was excellent as compared with the 
pigment which becomes indispensable [ the resin as a dispersant and a binder ], therefore is not covered with a 
hardening polymer, the injection stability as an ink jet ran short, and the fault that a water resisting property is 
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inferior has not improved. 

[0010] moreover, the ink jet record which contain a pigment, water soluble resin, a water-soluble organic solvent, 
and water in JP.2-255875.A — service water — in sex ink, the "resin adsorption pigment particle" which water 
soluble resin fixed by the comparatively weak force on the surface of the pigment distribute in an aquosity medium, 
and what be dissolved so that it might not stick to a pigment but water soluble resin might become 2 or less % of 
the weight into said ink further into the aquosity medium be indicate. 

[001 1] The approach of fixing extent of a pigment front face and adsorption resin of making water soluble resin 
which was described above sticking to a pigment front face is still inadequate, and the more advanced distributed 
stability in the inside of the aquosity medium of the "resin adsorption pigment particle" obtained in this way cannot 
be expected by it. 

[0012] And in having used such a "resin adsorption pigment particle", it does not come to combine the outstanding 
ink jet injection property and the sticking tendency to outstanding recorded media in the place which made the 
amount of the water soluble resin which does not stick to a pigment even if but is dissolving into said ink 2 or less % 
of the weight. 
[0013] 

[Problem(s) to be Solved by the Invention] The technical problem which this invention tends to solve is to offer the 
coloring microcapsule distributed aquosity jet ink which was excellent in distributed stability with the diameter of a 
particle, and was excellent in an ink jet injection property and fixing of the capsule particle to recorded media. 
[0014] 

[Means for Solving the Problem] This invention makes possible the ink jet injection property which is excellent in 
distributed stability, and does not have nozzle blinding, either, and was stabilized, without killing the description of 

pitch powder type water color ink excellent in printing quality, a water resisting property, and lightfastness'. 

[001 5] this invention person etc. does not make resin stick to a pigment particle, as a result of repeating research 
wholeheartedly, in order to solve the above-mentioned technical problem. That the distributed stability in the inside 
of ink improves more by covering, the coloring particle by which the pigment particle was covered with resin (it may 
be hereafter called a coloring microcapsule) After drying except for the solvent object of the ink which is distributing 
having specific particle diameter and its coloring particle in ink, when it distributes on the same solvent object anew, 
before and behind that The effective thing was found out when it was made for there to be no fluctuation in the 
particle diameter of the coloring particle currently distributed in a liquid medium. 

[0016] As a means for making it the appearance, this invention person etc. is making the film-forming. [ which has . 
not covered the pigment in ink ] resinous principle which it was free and was dissolved into the quantitative range *• 
which does not affect regurgitation stability and contributes to fixing of the capsule particle to recorded media, and 
came to solve the above-mentioned technical problem. 

[0017] As a result of becoming the "coloring microcapsule" which is fixing extent still more advanced than 
adsorption when water soluble resin which was more specifically described above covers a pigment with self-water- 
dispersion film-forming resin not using the "resin adsorption pigment particle" which fixed by the comparatively 
weak force on the surface of the pigment, it found out that the distributed stability to the aquosity medium of a 
more advanced pigment component could be attained. 

[0018] And when the amount of the water soluble resin which this "coloring microcapsule" does not stick to a 
pigment, but is dissolving into said ink as aquosity jet ink distributed to the aquosity medium was made below into 2 
mass %, from the case where a "resin adsorption pigment particle" is used, it finds out that it can do with the thing 
excellent in both the ink jet injection property and the sticking tendency to recorded media, and came to complete 
this invention. 

[0019] That is, this invention offers the next invention. In the jet ink in which the coloring particle (d) of which a 
pigment particle (a) is covered with the film-forming resin (b) which has a carboxyl group, and consists distributes 
and changes in an aquosity medium (1) — said coloring particle (d) — the front face — the — having the carboxyl 
group formed into 4 class, and having the volume mean particle diameter of 0.5 micrometers or less — ( — the jet 
ink characterized by 2) "the rate of increase of the volume mean diameter of the coloring particle in the re- 
dispersion liquid of desiccation ink (d)" being 50 or less %. 

[0020] (1) The coloring compound which kneads the film-forming resin (b) which has the (i) pigment and a carboxyl 
group, and changes (V), (ii) by mixing a basic (iii) compound (c) with the aquosity medium (W) which consists of 
water and the organic solvent (e) which may dissolve film-forming resin (b) to homogeneity (2) It is covered with the 
film-forming resin (b) by which a pigment particle (a) has a carboxyl group. The dispersion liquid (X) of the coloring 
particle from which the coloring particle (d) which has the carboxyl group formed into 4 class distributes and 
changes to an aquosity medium (W) are manufactured, and the coat front face — the — subsequently (3) The 
manufacture approach of the dispersion liquid of the coloring particle for jet ink characterized by what an organic 
solvent (e) is removed for from dispersion liquid (X). 

[0021] The jet ink of this invention is the thing of the range whose volume mean particle diameter is 0.01-0.3 
micrometers preferably, although "the coloring particle (d) of which a pigment particle (a) is covered with the film- 
forming resin (b) which has a carboxyl group, and consists" which will be in a distributed condition and exists in the 
dispersion-medium slack aquosity medium has the volume mean particle diameter of 0.5 micrometers or less. 
[0022] In this invention, a coloring particle (d) has a microcapsule particle, a coloring microcapsule, or the case 
where it is only called a microcapsule. 

[0023] In order to stabilize and use it by the ink jet using a pigment, it is necessary to conquer the nozzle blinding 
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which ink dries and produces in a nozzle end face. Condensation of pigment particles tends to produce the ink 
obtained by the technique of carrying out stable distribution of the pigment particle by adsorption with moisture 
evaporation, using conventional water soluble resin as a pigment agent. Once condensation of a pigment particle 
arises, even if it adds and carries out humidity of water or the same ink to it again, it will become impossible to re- 
distribute again and nozzle blinding will arise as a result. When the dispersion liquid (re-dispersion liquid) 
redistributed on the same solvent object are prepared after evaporating the solvent object of ink, it can make 
whether to distribute on the level as the ink which existed from the first with same pigment particle or coloring 
particle into one scale of the difficulty of carrying out of nozzle blinding. 

[0024] As the assessment approach of the state of aggregation of a coloring particle, that what is necessary is just 
to investigate buildup of particle diameter with time, although buildup (for example, 90% particle size) of mean 
particle diameter, a median (50% particle size), and a big and rough particle part etc. was mentioned, this invention 
persons found out mean particle diameter, especially volume mean particle diameter reflecting the correlation with 
nozzle blinding in accuracy most especially. 

[0025] The vocabulary "the rate of increase of the volume mean particle diameter of the coloring particle in the re- 
dispersion liquid of desiccation ink (d)" rate of increase [ which is used on these descriptions ] Becoming means 
[(S2/S1) -1] x100. The definition of S2 and S1 is as follows, respectively, namely, the slide glass which prepared the 
hole (a 14 to 16 mm diameter, 0.4 to 0.8 mm depth of the deepest part) on the front face — or Jet ink 10microl is 
put into a mini petri dish (thing of the shape of a cylinder of a 14 to 16 mm diameter, and ten to 15 mm height). This 
is left for seven days under the ambient atmosphere of the temperature of 25 degrees C, and 20% of relative 
humidity, ink is dried, and 10ml pure water is made to re-distribute after that the dry ink which exists in said hole (it 
dilutes 1000 times.). . The volume mean particle diameter of the coloring particle (d) contained in the diluted re- 
dispersion liquid (only henceforth "the re-dispersion liquid of desiccation ink") is measured; and the measured value < 
is set to S2. On the other hand, the same ink 10microl as the above-mentioned jet ink is diluted with 10ml pure 
water as a blank (it dilutes 1000 times.). The volume mean particle diameter of the coloring particle (d) contained in 
the diluent is measured, and the measured value is set to S1. 

[0026] although the thing of well-known common use can be used for measurement of the particle diameter of 
these coloring particle (d) — this invention — setting — Leeds and — It is desirable to use the micro truck 
grading-analysis meter (LEEDS AND NORTHRUP, MICRO ULTRAFINE ANALYZER) by the North lap company. 
[0027] The jet ink of this invention says that whose "rate of increase of the volume mean particle diameter of the 
coloring particle in. the re-dispersion liquid of desiccation ink (d)" is 50^ or less %. As for the rate of increase '." 
concerned, it is desirable that it is 40 or less %, and it is desirable also 'especially on effectiveness that they are 
inside or 20% or less. 

[0028] In order to perform said two trials, as for each ink, sampling from the same container is desirable. In this 
invention, in case ink is used, a container can be opened for the first time, and the volume mean diameter of the 
coloring particle (d) of the ink measured promptly can be set to said blank S1, for example. As for volume mean 
particle diameter, it is desirable that each is 0.3 micrometers or less also in the case of S2 or the case of S1. 
[0029] As for the standard deviation (standerd deviation:sd) of the volume particle size in "the frequency 
distribution of the particle diameter of the coloring particle in the re-dispersion liquid of desiccation ink (d)" f it is 
desirable that it is made to carry out to 0.1 or less also in 0.15 or less. The thing with desirable also under said 
conditions of S1 it being this range is natural. 

[0030] The becoming vocabulary means the frequency distribution of the particle diameter of the coloring particle 
(d) in "frequency distribution of particle diameter of coloring particle in re-dispersion liquid of desiccation ink (d)" 
"the re-dispersion liquid of desiccation ink" which is used on these descriptions and which was already defined. 
Suitably, the frequency distribution of volume particle size are used. 

[0031] By this invention, SI unit is adopted as a system of units, and weight is indicated as mass. 
[0032] The coloring microcapsule with which ink covered not only the thing of this invention but "pigment with the 
film-forming resin which does not dissolve in a dispersion medium", and "the free pigment particle which is not 
dissolved in the dispersion medium which is not covered with film-forming resin", "Have not covered the pigment. It 
may consist of the free film-forming pitch powder particle" and "the film-forming resin which dissolved in the 
dispersion medium" which does not dissolve in a dispersion medium and a dispersion medium, a desiccation inhibitor 
used further if needed, a penetrating agent, etc. 

[0033] In order to solve the above mentioned technical problem, in this invention In the jet ink in which the coloring 
particle (d) of which a pigment particle (a) is covered with the film-forming resin (b) which has a carboxyl group, and 
consists distributes and changes in an aquosity medium (1) — said coloring particle (d) — the front face — the — 
having the carboxyl group formed into 4 class, and having the volume mean particle diameter of 0.5 micrometers or 
less and (2) "the rate of increase of the volume mean particle diameter of the coloring particle in the re-dispersion 
liquid of desiccation ink (d)" are 50 or less %. 

[0034] In this invention, it is effective to suppose un-existing the film-forming resin which dissolved in the 
dispersion-medium slack aquosity medium, or to make it exist in tolerance in the above-mentioned ink configuration 
as a more concrete means. 

[0035] It is desirable to make it the film-forming resin which dissolved in the dispersion-medium slack aquosity 
medium decrease as much as possible as the means, and, as for the amount, it is desirable to carry out to below 2 
mass % to ink weight. 

[0036] however , when it be comparatively difficult to make under into 0.01 mass % the resinous principle which 
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dissolve into ink among coat formation resin , it became so and ink be print by the recording paper , the fixing 
capacity over the recording paper of the microcapsule particle in the ink layer form on a recording paper front face 
and the bonding strength of microcapsule particles be insufficient , consequently it be presume that it be easy to 
produce the fault that endurance , such as friction of a print , be inferior . 

[0037] On the contrary, although the fixing capacity over the recording paper of the microcapsule particle in the ink 
layer formed on a recording paper front face and the bonding strength of microcapsule particles will increase when 
ink is printed by the recording paper if the resinous principle which dissolves into ink among coat formation resin 
exceeds 2 mass % In addition to the fault that time amount i.e., time amount until the water resisting property 
immediately after printing is discovered, until dissolved film-forming resin insolubilizes in the record paper becomes 
long, coat formation resin is compared with water soluble resin, such as a macromolecule dispersant. It is easier to 
produce the blinding accompanying the moisture evaporation by the nozzle end face, and easy to produce the fault 
that ink jet injection stability gets worse. 

[0038] The resinous principle which dissolves into ink among coat formation resin [ make / more preferably / 0.01 
to 2 mass %, and / for example, / it / 0.1 - 1 mass % ] When ink is printed by the recording paper, while endurance, 
such as friction of the increase of the bonding strength of the fixing capacity and the microcapsule particles to the 
recording paper of the microcapsule particle in the ink layer formed on a recording paper front face and a print, 
improves The blinding accompanying the moisture evaporation by the nozzle end face is also lost, and ink jet 
injection stability improves substantially. 

[0039] In addition, the film-forming resinous principle which dissolves into ink expresses with content the absolute 
magnitude contained in ink (it may be hereafter called content absolutely). 

[0040] In this invention, an aquosity medium means the medium which contains an organic solvent and other 

-additives for water and water if needed as a principal componentrlrv this* invention, it is desirable 1 to choose the - 

appearance which does not dissolve film-forming resin as much as possible, chemical composition, the mass rate of 
a constituent, etc. as a dispersion-medium slack aquosity medium of ink. 

[0041] That what is necessary is just resin which forms a coat, film-forming resin is limited to neither natural resin 
nor synthetic resin, various film-forming resin can use it, for example, styrene resin, acrylic resin, polyester system 
resin, and polyurethane system resin are mentioned. In ordinary temperature, although the resin concerned is 
constructing the bridge, it may have bridge formation of the reversible property which will be in the condition of not 
constructing a bridge, with heat. 

[0042] A thing like ionomer resin shows the behavior of bridge formation of this reversible property. However,' film- 
forming resin has desirable film-forming resin in which thermoplasticity is substantially shown by the line, and the 
thing without a heat dependency by which permanent bridge formation is carried out is not desirable. 
[0043] However, in order to stabilize and distribute a coloring microcapsule in an aquosity medium, film-forming 
needs to have the high property of a hydrophilic property, and, for the reason, a lot of film-forming resin will often 
dissolve it into ink. In this case, the resin which is dissolving may promote condensation of a microcapsule by long- 
term storage according to the bridge formation between particles in accordance with getting twisted to the resin 
layer which has covered the microcapsule. Moreover, when ink jet record is performed, it lifting-comes to be easy of 
the abnormalities in injection with viscosity lifting of the ink accompanying the moisture evaporation by the nozzle 
end face, and adhesion of the ink concentrate to the nozzle circumference. 

[0044] As the above-mentioned abnormalities in injection, there are abnormalities in the regurgitation, nozzle 
blinding, etc. of ink. 

[0045] On the other hand, when the hydrophilic property of film-forming resin is low, the distributed stability in the 
inside of the aquosity medium of the coloring microcapsule which covered the pigment with film-forming resin 
becomes lower. 

[0046] Then, it is desirable to enable stable distribution in a pressor foot and the aquosity medium concerned for 
the dissolution to the aquosity medium of film-forming resin at the minimum. 

[0047] In order to make stability distribute a coloring microcapsule in an aquosity medium, using a surfactant, a 
dispersant, etc., there is no hydrophilic property from the first, or the approach of using scarce film-forming resin 
may also have it, but if it carries out from the point that a coloring image discovers the more excellent water 
resisting property, or a point with good regurgitation stability, it is desirable to prepare [ which contains neither a 
surfactant nor a dispersant ] like. 

[0048] It is good to use the film-forming resin which neutralized with the neutralizer and obtained the resin which 
may be distributed to an aquosity medium by neutralization as an approach of preparing like which does not contain 
this surfactant, dispersant, etc., for example. Typically as film-forming resin which neutralized with the neutralizer 
and obtained the resin which may be distributed to an aquosity medium by neutralization, the film-forming resin 
which comes to neutralize the resin which may be distributed to an aquosity medium by neutralization by the base 
by the base is mentioned. In this invention, this resin that does not borrow assistance, such as a surfactant and 
********, but can also distribute *# to stability only by itself at an aquosity medium may be called self-water- 
dispersion resin. 

[0049] It is desirable to use the self-water-dispersion resin which neutralized it by the base as film-forming resin in 
this invention using the resin which has the acid number, for example. 

[0050] The type of film-forming resin which has an acid radical is film-forming resin (b) which has a carboxyl group, 
the carboxyl group of the front face where the coloring particle (d) of which a pigment particle (a) is covered with 
the film-forming resin (b) which has a carboxyl group, and consists touches the aquosity medium of the film-forming 
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resin (b) which has covered the pigment particle (a) — mainly — the — stable distribution is carried out into an 
aquosity medium by forming 4 class and becoming a salt, the [ of the amount of carboxyl groups as which the film- 
forming resin (b) which has a carboxyl group is determined with the acid number ] — it can become water soluble 
resin and self-water-dispersion resin with extent formed into 4 class. However, the effectiveness of this invention is 
the thing of a proper when it is that the film-forming resin (b) which exists in a pigment particle (a) front face does 
not dissolve in an aquosity medium substantially, i.e., self-water-dispersion resin. 
[0051] The acid numbers of desirable resin are 10-280. 
[0052] The thing of the acid numbers 50-180 is used especially preferably. 

[0053] In addition, the number of milligrams (mg) of the potassium hydroxide (KOH) which needs the acid number to 
neutralize 1g of resin is said, and it expresses with mg-KOH/g (a unit is outlined hereafter.). Such resin can be 
obtained by neutralizing all or a part of acid number of resin of said specific acid number, for example. 
[0054] In this case, it is desirable to make it pH of ink set to 7.5-9.0. 

[0055] Since the hydrophilic property of resin increases remarkably, the coat of the pigment by resin tends to 
become inadequate by swelling etc. and it becomes easy to produce condensation and nozzle blinding of 
microcapsule particles when the surface hydrophilic property of a microcapsule particle is scarce, and tends to 
become inadequate [ distributed stability ], when the acid number is less than 50, and the acid number exceeds 180, 
it is unsuitable. 

[0056] Since the coat of the pigment of a coloring microcapsule particle tends to become inadequate by swelling 
etc. and becomes easy to produce condensation and nozzle blinding of microcapsule particles on the other hand 
when the distributed stability of a coloring microcapsule particle tends to fall when pH of ink is lower than 7.5, and 
pH exceeds 9.0, it is unsuitable. 

[0057] While using the self-water-dispersion- resin with which the : acid number neutralized it 1 by the base-using-the — 
resin of 50-180 as film-forming resin in considering as the ink which is doing the 0.01-2 mass % dissolution of a film- 
forming resinous principle the optimal, the thing from which it was made for pH of ink to be set to 7.5-9.0 shows 
remarkable effectiveness in this invention. 

[0058] Although there is especially no limit the molecular weight range of film-forming resin is weight average 
molecular weight, and its 100,000 or less or more 1000 molecular weight range is desirable. Since sufficient coat 
formation is not made in many cases and it becomes easy to produce nozzle blinding by condensation of 
microcapsule particles etc. with the molecular weight of film-forming resin being less than 10,000, it is unsuitable. 
[0059] Moreover, since the water resisting: property of a print also worsens that, it is less than 10,000, it is ■. • ; / 
unsuitable^ * ■ «h - -» 

[0060] In order to fully cover a pigment especially with film-forming resin, 100,000 or less [ 10,000 or more ] have 
the desirable molecular weight of resin. 

[0061] In the case of styrene resin or acrylic resin, the thing of or more 1000 100,000 or less molecular weight is 
more desirable. 

[0062] That it is 100,000 or less [ 30,000 or more ] especially into [ 10,000 or more ] into 100,000 or less has the 
desirable weight average molecular weight of resin, also when obtaining the more excellent water resisting property. 
[0063] In this invention, desirable film-forming resin is styrene resin or (meta) acrylic resin. - . . - 

[0064] As what that has the acid number and is desirable as resin, the copolymer of at least one monomer chosen 
from the group which consists of styrene, permutation styrene, and acrylic ester (meta), for example, and acrylic 
acid (meta) is mentioned. 

[0065] As film-forming resin which consists of self-water-dispersion resin which neutralized it by the base by this 
invention using the resin which has the acid number, the self-water-dispersion resin which neutralized at least the 
copolymer of at least one monomer chosen from the group which consists of styrene, permutation styrene, and 
acrylic ester (meta), and acrylic acid (meta) in part by the base is mentioned preferably. 

[0066] (Meta) An acrylic acid is the generic name of an acrylic acid and methacrylic acid, and in this invention, 
although it is good if either is indispensable, more suitable film-forming resin has the structure originating in both an 
acrylic acid and methacrylic acid. 

[0067] What is necessary is to be more few in the ratio of an acrylic acid of the monomer components which have 
all carboxyl groups, and just to increase the ratio of methacrylic acid more in this invention, in order to lessen more 
the dissolution into the aquosity medium of the self-water-dispersion resin as film-forming resin, for example, 
[0068] That is, the self-water-dispersion resin as optimal film-forming resin is self-water-dispersion resin with 
which at least one monomer chosen from the group which consists of styrene, permutation styrene, and acrylic 
ester (meta) was used as the principal component, it is the copolymer of an acrylic acid and methacrylic acid, and 
more copolymerization of the methacrylic acid than an acrylic acid was carried out and which was neutralized in part 
at least by the base. 

[0069] What is necessary is just to add neutralization, i.e., a base, to the resin which may be distributed to an 
aquosity medium by neutralization, in order to make pH of ink into basicity. 

[0070] A base is used in the suspension process in the manufacture approach (this is explained in full detail behind.) 
of more desirable aquosity jet ink. 

[0071] As a base (in this invention, it may be called a basic compound), alcoholic amines, such as triethanolamine 
besides alkalis, such as a hydroxide of alkali metal, such as a sodium hydroxide, a potassium hydroxide, and a lithium 
hydroxide, ammonia, triethylamine, and a morpholine, diethanolamine, and N-methyldiethanolamine, are usable, for 
example. 
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[0072] It is desirable to adopt the volatile-salts radical which is extent which film-forming resin does not decompose 
as a base and which carries out volatility easily at an elevated temperature. 

[0073] However, when the resin of the high acid number is neutralized more using a stronger base, since the 
solubility of the film-forming resin in the inside of ink increases more, it is desirable to adjust the strength and the 
amount (neutralization index) of the base used. 

[0074] Since in the case of high acid-number resin the solubility of the resin to the inside of suspension will 
increase if the neutralization index by the base becomes high, the amount of the base used is suitably adjusted 
based on the size of the path which the particulate material of dissolution extent to a solvent object or the water 
dispersion obtained eventually means. 

[0075] Since the deposition of the resin on the front face of a pigment will become inadequate in the reprecipitation 
process in the manufacture approach of more desirable aquosity jet ink although the solubility of the resin to water 
increases if high acid-number resin is neutralized using a strong base, as for the addition of the base in the inside of 
suspension, it is desirable to carry out the strength of a base and the amount-used ( neutralization index) 
accommodation so that a water-soluble-resin component may not increase. 

[0076] In the case of the water color ink for ink jet record, since an adverse effect is in the blinding of a nozzle, the 
distributed stability at the time of preservation, and the water resisting property of a print, it is desirable to press 
down a water-soluble-resin component to the minimum. 

[0077] There are little alcoholic amine and generating especially whose triethanolamine is said water-soluble-resin 
component in a weak base, and they are the optimal base for preparation of the water color ink for ink jet record. 
[0078] In ink jet record, especially triethanolamines are the alcoholic amine which is a weak base at the blinding of a 
nozzle, the distributed stability at the time of preservation, and the water resisting property of a print since there 
-are very few adverse effe cts; and the optimal base. - w — ~ - — • — > -- 

[0079] The neutralization index by the base of the suspension process in the manufacture approach of more 
desirable aquosity jet ink is more than 10 mol % of the acid radical of resin as an example that what is necessary is 
just more than extent in which the resin which has the acid number of a resin coloring process carries out self- 
emulsification into suspension. 

[0080] a neutralization index [ on this invention and as opposed to the acid radical of film -forming resin ] — 100- 
mol % — below a considerable amount — desirable — 60-mol % — it carries out to below a considerable amount, a 
neutralization index [ as opposed to / using an alcoholic amine as a base / the acid radical of film-forming resin in 
. especially a desirable thing ] — 60-mol % — it is desirable to make it become below a considerable -amount. 
[0081] a neutralization index [ as opposed to / the film-forming resin which has the acid number in this invention is 
film-forming resin which has the acid number of the acid number 50 - 180 mg-KOH/g; and / the acid radical of film- 
forming resin J — 60-mol % — it is desirable to use the self-water-dispersion resin made below into the 
considerable amount. 

[0082] When the film-forming resin (b) with a carboxyl group which has the acid number of 50-180 is used as a 
coloring particle (d), that by which the part or all is made quarternary ammonium salt with the organic amine 
compound is desirable. 

[0083] Especially the more desirable manufacture approach of aquosity jet ink in this invention is not restricted, and 
each coloring agent of well-known common use can use it. The coloring resin coat which excelled [ be / the way 
which uses a pigment / a twist using a color ] in the water resisting property is easy to be obtained. 
[0084] The coloring resin coat excellent in a water resisting property and lightfastness is obtained rather than that 
of the direction's of coloring microcapsule of this invention using pigment coloring resin particle using a color. 
[0085] Especially the pigment used for the coloring microcapsule distributed aquosity jet ink of this invention is not 
limited, and each thing of well-known common use can use it. This pigment exists as a pigment particle (a) in the 
coloring particle (d) in this invention. 

[0086] As a pigment, organic pigments, such as azo pigments, such as inorganic pigments, such as carbon black, 
black titanium oxide, a titanium white, zinc sulfide, and red ocher, and a phthalocyanine pigment, monoazo, a 
JISUAZO system, a phthalocyanine pigment, and a quinacridone pigment, etc. are used, for example. 
[0087] Although explained in full detail behind, as a pigment used in order to obtain ink, it is desirable to use any one 
sort of carbon black, a phthalocyanine pigment, a halogenation phtalo cyanogen pigment, a quinacridone pigment, a 
benzimidazolone pigment, a peri non pigment, and the isoindolinone pigment. 

[0088] In obtaining an achromatic color coloring particle division black coloring particle, in order for what is 
necessary to be just to use the coloring agent which made carbon black or it the subject and to obtain a chromatic 
color coloring particle, it is desirable to use an organic pigment. 

[0089] When obtaining a color picture, it is desirable to use a chromatic color pigment. 

[0090] The combination of three colors of a cyanogen color (blue), a Magenta color (red), and a yellow color is the 
need at worst, and color picture formation and the color tone of the pigment used in order to perform especially full 
color image formation can apply and carry out image formation of the color which has a complementary color 
relation further in addition to the image formation in the ink of four colors which combined black preferably, and said 
three colors or four colors. 

[0091] As a cyanogen color pigment, it is desirable that it is a phthalocyanine pigment from a color tone and a 
weatherproof point. As a phthalocyanine pigment, a non-metal phthalocyanine, a copper phthalocyanine or a 
chlorination copper phthalocyanine, other various metal phthalocyanines, etc. are specifically mentioned. A copper 
phthalocyanine is desirable also in these and the C.I. pigment blue 15:4 is more desirable in respect of the color tone 
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when combining with other color pigments especially, and dispersibility. 

[0092] As a Magenta color pigment, it is desirable that it is a quinacridone pigment from a color tone and a 
weatherproof point. As a quinacridone pigment, dimethyl Quinacridone, dichloro Quinacridone, etc. are specifically 
mentioned. Also in these, the CI. pigment red 122 is desirable in respect of the color tone when combining with 
other color pigments especially, and dispersibility. 

[0093] As a yellow color pigment, it is desirable that it is a benzimidazolone pigment from a color tone and a 
weatherproof point. As a benzimidazolone pigment, the C.I. pigment yellow 120, the CI. pigment yellow 151, the C.I. 
pigment yellow 154, the CI. pigment yellow 156, and the CI. pigment yellow 175 are specifically mentioned. The C.I. 
pigment yellow 151 is the most desirable in respect of the color tone when combining with other color pigments also 
in these, dispersibility, and lightfastness. 

[0094] As a black pigment, although there is especially no limit, a color tone and a weatherproof point to its carbon 
black is desirable. 

[0095] The image which obtained by performing color picture formation combining the ink which uses carbon black 
as a coloring agent, and each ink of at least 3 colors which consist of a phthalocyanine pigment, a quinacridone 
pigment, and a benzimidazolone pigment does not almost have the color tone change accompanying photofading, and 
very high image quality stability is acquired. 

[0096] Especially the image that especially combined the C.I. pigment blue 15:4 as a phthalocyanine pigment, 
combined carbon black with the combination and need for the C.I. pigment yellow 151 responding as the C.I. pigment 
red 122 and a benzimidazolone pigment as a quinacridone pigment, and obtained by performing color picture 
formation has desirable image quality stability. 

[0097] Said each color pigment can be combined and used [ independent or ], may use the pigment of other classes 

together if needed, may use it as ink, and may perform color picture formation. f ^ - " — — t: 

[0098] It is desirable to form an image on recorded media using each aquosity jet ink of neutral colors further in 
addition to each water color ink which used four sorts of above-mentioned suitable pigments in this invention. 
Although it is good to use a halogenation phthalocyanine pigment, an imidazolone pigment, a peri non pigment, and 
an isoindolinone pigment and some which are not coloring microcapsule distributed process input output equipment 
have it as water color ink of the neutral colors using such a pigment as a pigment of neutral colors as described 
above, the following are mentioned suitably. „• . 

[0099] (A) microcapsule distributed green aquosity jet ink [ which contains the coloring microcapsule which covered 
the halogenation phthalocyanine pigment particle with film-forming resin, in an aquosity medium ],.(B) imidazolone 
pigment, and peri non — the microcapsule distributed orange aquosity jet ink which contains the coloring 
microcapsule which covered with film-forming resin the particle of the gap or one sort of pigments which be chosen 
from a pigment and an isoindolinone pigment in an aquosity medium. 

[0100] Also in the ink of these (A) and (B), the thing of the range of 0.01 - 2 mass % has the desirable resinous 
principle which dissolves into ink among film-forming resin, when combining with each above-mentioned water color 
ink. 

[0101] Although the amount of this pigment used is prepared so that it may become the amount which usually 
becomes 0.5 - 20 mass % in the ink obtained eventually, although it will not be specified especially if the 
effectiveness in this invention is attained, it is desirable. 

[0102] If the front face is made in part at least with coat formation resin, as for these pigments, it is desirable that 
all are covered, and although the ratio changes with the specific surface area of a pigment, and thickness of coat 
resin, resin 0.5 - 2 mass sections are desirable to the pigment 1 mass section. By this invention, since there are 
very few free pigments by which a resin coat is not carried out into ink, almost all the used pigments can be 
approximated with said content only as a coloring microcapsule. 

[0103] the desirable ink jet record which will be later mentioned if both are used so that a pigment and the film- 
forming resin which has the acid number may serve as the almost same mass — service water — a more desirable 
result is obtained in the manufacture approach of sex ink. The case where both are the same mass or a pigment is 
within the limits of **15% of the mass of the resin concerned as the range is mentioned. 

[0104] The organic solvent which is hard to dissolve so that may not dissolve film-forming resin can be included in 
ink if needed. The organic solvent used for ink is used as a desiccation inhibitor or a penetrating agent as an 
example. 

[0105] A desiccation inhibitor gives the effectiveness of preventing desiccation of the ink in injection nozzle opening 
of an ink jet, and what has the boiling point more than the boiling point of the indifferent water is used. Although 
each thing of the well-known common use known conventionally can use it as such a desiccation inhibitor, there is 
polyhydric alcohol, such as ethylene glycol, propylene glycol, a diethylene glycol, dipropylene glycol, a polyethylene 
glycol, a polypropylene glycol, and a glycerol, for example. 

[0106] When a glycerol is a desiccation inhibitor, the desiccation prevention effectiveness of having excelled most is 
shown. 

[0107] Even if coat formation resin is carrying out the little dissolution of it into ink, especially a glycerol will be 
more desirable by being connected by strong hydrogen bond also to it at the point of preventing desiccation by the 
nozzle end face, at the same time it is connected by hydrogen bond strong against the coat formation resin of a 
microcapsule particle front face and raises the distributed stability of a microcapsule particle more. 
[0108] A penetrating agent adjusts the diameter of a dot on osmosis and the record medium of the ink to a record 
medium, and has the propylene oxide addition product of alkyl alcohol, such as an ethylene oxide addition product of 
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alkyl alcohol, such as lower alcohol, such as ethanol and isopropyl alcohol, the ethylene glycol hexyl ether, and 
diethylene-glycol butyl ether, and the propylene glycol propyl ether, etc. as a penetrating agent, for example. 
[0109] In order that the organic solvent excellent in the permeability to a record medium may often destroy a 
microcapsule and may spoil the stability of ink, Among these, the one mol independent adduct of propylene oxide of 
especially monoalcohol (k), The monoalcohol 10-40 mol independent addition polymer of propylene oxide of the 
carbon atomic numbers 1-6 (I), It is possible to maintain the stability of a microcapsule by carrying out the optimum 
dose activity of at least one or more sorts chosen from the group which consists of three sorts of the monoalcohol 
one mol independent adduct (m) of ethylene oxide of the carbon atomic numbers 4-8 in ink. It is desirable to choose 
and use together the matter of two groups each of each group of (k), (I), and (m) especially. 
[0110] Although the emulsification distributed defoaming agent of a silicone system can be added not only in the 
thing of this invention but in aquosityjet ink for the control of a blot on recorded media, foaming control, and also 
the improvement in regurgitation stability of ink, it replaces with the emulsification distributed defoaming agent of 
said silicone system, and especially the activity of each matter of each of said group is effective in it 
[0111] As a monoalcohol one mol independent adduct (k) of propylene oxide, the propylene oxide (one mol) 
independent adduct of propanol etc. is mentioned, for example. 

[01 12] As a monoalcohol 10-40 mol independent addition polymer (I) of propylene oxide of these carbon atomic 
numbers 1-6, the propylene oxide (17.7 mols) addition polymer of a butanol etc. is mentioned, for example. 
[0113] As a monoalcohol one mol independent adduct (m) of ethylene oxide, the ethylene oxide (one mol) 
independent adduct of a butanol, the ethylene oxide (one mol) independent adduct of a hexanol, etc. are mentioned, 
for example. 

[01 14] Although it is desirable to be added so that foaming of ink may become min as for the content in the inside 
of the ink of these (I), (m), and (n) and it is not especially restricted to an ink front face that what is necessary is ~ 
just to press down an addition on the level which does not carry out layer separation, generally it is the range of 
0.01 - 10 mass % extent. 

[01 15] Among ink, when using as a desiccation inhibitor and using the addition of an organic solvent as one to 80 
mass %, and a penetrating agent, it is suitable for it to consider as 0.01 to 10 mass %. 

[0116] An organic solvent depending on combination, such as a class of film-forming resin, and concentration or the 
organic solvent concentration concerned in the inside of an aquosity medium Since the resin covered to the pigment 
may be dissolved exceeding 2 mass % and an injection property may be worsened, according to the class of organic 
solvent, the content in the. inside of ink below. 2 r mass % so that it may become below 1 mass % still mo re preferably 
After taking into consideration the pH rangcof said ink, it is necessary to control an addition. «• 
[01 1 7] As for the dispersion medium of the ink obtained eventually, it is desirable to consider as the aquosity 
medium which consists only of water Substantially, excluding substantially the organic solvent (e) which dissolves 
film-forming resin, the [ moreover, / of the coloring particle (d) front face which it is distributing in including in ink 
the organic solvent (e) which dissolves film-forming resin ] — it is desirable to stop low the content which the resin 
(b) which has the salt structure formed into 4 class does not dissolve and which is included in ink like. 
[01 18] When there are few formed elements other than the resin concerned, the approach of measuring the 
component which is dissolving into the ink of the film-forming resin of this invention can make a microcapsule, 
particle able to sediment with an ultracentrifuge, can fully dry a supernatant, and can measure it as a direct 
nonvolatile matter. Moreover, when the solid content and the high-boiling point organic solvents other than the resin 
concerned exist in ink so much, a centrifugation object is fully dry, based on the difference in pyrolysis temperature, 
the ratio of resin and a pigment can be measure in the post heating analysis apparatus, it can convert from the ratio 
of the resin concerned taught to ink and a pigment, and the amount of resinous principles dissolve into ink can be 
calculate. The distributed object in an aquosity medium consists only of a coloring microcapsule, and especially 
when the free pigment particle which is not covered with film-forming resin nor "neither the particle of only film- 
forming resin which does not contain a pigment" is included, the latter approach is highly precise and can be 
measured. When additives, such as a desiccation inhibitor and a penetrating agent, etc. are included in ink, the 
accuracy of measurement can be increased more by measuring, after carrying out desiccation clearance of the 
former additive at temperature which a pigment and film-forming resin do not decompose. 

[0119] As a concrete method of obtaining the coloring microcapsule distributed aquosityjet ink of this invention, 
when covering a pigment using the coat formation resin which has especially the acid number, the following 
approaches are desirable. According to this approach, the resin distributed in the aquosity medium and the 
component originating in a pigment consist only of a coloring microcapsule, and even if it includes whether neither 
contains at all "the free pigment particle which is not covered with film-forming resin", "the particle of only the 
film-forming resin which does not contain a pigment", and "dissolved film-forming resin", very very little ink can be 
obtained easily. 

[0120] rather than the approach by the phase inversion emulsify method for add an aquosity medium , make phase 
inversion emulsification perform to the thing which made the organic solvent solution of self-water-dispersion resin 
distribute a pigment particle , and remove the organic solvent concerned , even if the following approaches include 
whether the particle of only the filmHbrming resin which do not contain a pigment , and dissolved film-forming resin 
be include at all , they can obtain further very very little ink more easily . 

[0121] [1] The resin coloring process of distributing a pigment at least to the film-forming resin which has the acid 
number, and obtaining a solid coloring compound. 

[2] The suspension process which obtains the pigment suspension which mixes at least water, the organic solvent 
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which dissolves film-forming resin, a base, and the solid coloring compound obtained at said resin coloring process, 
and some resin is dissolving at least by distribution. 

[3] The repreciprtation process to which the pigment front face in the pigment suspension obtained at said 
suspension process is made to carry out the deposition of the dissolution resinous principle. 
[0122] Specifically, this approach can perform following <1>- <5> in this order. 

Distribute a pigment to the film-forming resin which has the acid number, and obtain a solid coloring 
compound to it. (Kneading process) 

[0123] Using kneading equipments known conventionally, such as a roll, a kneader, and a bead mill, this process is in 
a solution or the condition by which heating melting was carried out, can make the resin concerned able to 
distribute a pigment to homogeneity, and can be performed by taking out as a solid-state kneading object (solid 
coloring compound) eventually. 

[0124] It is desirable a distributed means by which the condition that high shearing force is relatively applied among 
the distributed approaches conventionally learned as a means to distribute a pigment is especially formed when the 
differential powder of the pigment to the resin concerned is required, and to specifically distribute under high 
shearing force using 2 rolls. 

[0125] *#2#* Mix at least water, the organic solvent which dissolves the resin concerned, a base, and said solid 
coloring compound, and obtain the pigment suspension which some of resin concerned is dissolving at least by 
distribution. (Suspension process) 

[0126] The organic solvent which dissolves the resin concerned is what functions as a good solvent to the resin 
concerned. Are and the resin concerned is received. It can choose suitably. For example, aromatic series system 
solvents, such as chlorine-based solvents, such as alcohols solvents, such as ketones, such as an acetone, dimethyl 
ketone, and a methyl ethyl ketone,' a "methanol, ethanol, and isopropyl alcohol, chloroform, J and a methylene chloride;- 
benzene, and toluene, It is usable if resin, such as glycol ether system solvents, such as ester solvents, such as 
ethyl-acetate ester, ethylene glycol monomethyl ether, and ethylene glycol wood ether, and amides, is dissolved. 
[0127] the water on which a subject functions as a poor solvent to film-forming resin in the dispersion medium used 
for this process — it is — ink jet record — service water — in order to use as sex ink, it is desirable to have the 
purity more than ion exchange water. 

[0128] At this process, it is desirable that the mixed liquor of water and an organic solvent is uniform, and when not 
uniform, it is desirable to make an O/W mold emulsify mechanically, using a surfactant, or to use cosolvent together, 
to make it equalize, and to use if needed. ^ - . 

[0129] The organic solvent and water which dissolve the resin concerned, and the hydrophilic organic solvent which 
does not dissolve the resin concerned for the pigment suspension excellent in distributed stability in them only by 
the base in being difficult to get are used together in part as cosoivent, and you may make it give better emulsion 
stability. In addition, each the organic solvent and cosolvent which dissolve the resin concerned may use together 
one sort or two sorts or more. 

[0130] In the case of the copolymer of at least one monomer chosen from the group which the resin concerned 
becomes from styrene, permutation styrene, and acrylic ester (meta), and acrylic acid (meta), at least one or more 
kinds of combination chosen from alcohols solvents, such as isopropyl alcohol, mainly as cosoivent in ketones, such 
as a methyl ethyl ketone, is good. 

[0131] Although the ratio of this water and organic solvent will not be specified especially if the effectiveness in this 
invention is attained, its amount from which the weight ratio of water/organic solvent is set to 10 / 1 - 1/1 is 
desirable. 

[0132] According to this process, the film-forming resin which has the acid number which includes a pigment 
borrows the assistance of an organic solvent and a base, and carries out self-emulsification from a solid coloring 
compound front face, and the pigment suspension which at least the part is dissolving is obtained. 
[0133] When the resin concerned is dissolving in said solvent object thoroughly into suspension, the pigment front 
face is exposed, but when resin is carrying out self-emulsification, it is thought at least that a part of pigment front 
face is covered with resin. 

[0134] As for the film-forming resin which has the acid number which exists in the front face of a solid coloring 
compound according to this process, at least a part or all of that acid number is gradually neutralized by the base, 
and mixture will be in a suspension condition from the solid-state configuration of the compound concerned. 
[0135] As the stirring approach for obtaining suspension, each technique of well-known common use can adopt, for 
example, it can suspend easily using the stirring aerofoil and stirring container of a configuration according to the 
object besides the stirring aerofoil of the propeller mold of one shaft. 

[0136] In obtaining suspension, by mere mixed stirring which big shearing force does not commit, when not 
atomizing, or when it is comparatively easy to condense a pigment, high shearing force may be given further and a 
particle may be stabilized. As for re-condensation of a pigment, it is desirable to use the bead loess distribution 
equipment known for for example, a high voltage homogenizer, a trade name Micro fluidizer, or a nano mizer as a 
disperser in this case few. 

[0137] For example, when the pigment suspension comparatively distributed in the diameter of a granule is obtained 
at the suspension process of <2> as a compound, subsequently the repreciprtation process of <3> can be performed 
promptly. In using the solid coloring compound using inorganic pigments, such as a case where the solid coloring 
compound obtained as a compound, using an organic pigment as a pigment is used on the other hand, and carbon 
black In order to diameter[ of a granule ]-ize more the pigment particle in the pigment suspension which obtains the 
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suspension obtained from a former compound between the suspension process of <2>, and the reprecipitation 
process of <3> from a latter compound since distributed stability is increased more It is desirable to prepare the 
process which exposes the suspension concerned and is distributed in the bottom of high shearing force. 
[0138] **3** Make a pigment front face carry out the deposition of the film-forming resinous principle which is 
dissolving into pigment suspension. (Reprecipitation process) 

[0139] By carrying out like this, a pigment front face is made to carry out the deposition of the film-forming 
resinous principle which is dissolving into pigment suspension, and a microcapsule is obtained. 
[0140] This process is a process to which the pigment front face in the pigment suspension obtained at said 
suspension process is made to carry out the deposition of the dissolution resinous principle which exists in the 
suspension concerned. 

[0141] "Reprecipitation" of this process does not mean carrying out separation sedimentation of the particle in the 
half-capsule condition that a pigment or the dissolution resin concerned stuck to the pigment front face, from the 
solvent object of suspension. Therefore, what is obtained at this process is coloring particle (coloring microcapsule) 
aquosity dispersion liquid which not the mere mixture that the formed element and the liquid component separated 
clearly but the microcapsule which the dissolution resin concerned and distributed resin covered on the pigment 
front face distributed stably on the solvent object of suspension. 

[0142] That is, the deposition of the dissolution resin to the pigment particle front face where the front face was 
covered with the free pigment front face and/or self-water-dispersion resin in pigment suspension is performed 
where the pigment particle by which the front face was covered with a free pigment and/or self-water-dispersion 
resin is distributed in an aquosity medium. 

[0143] The deposition of the dissolution resin to the pigment particle front face where the front face was covered 

with the~free pigment front face and/or self-water-dispersion' resin^n the pigment suspension of this suspension - 

process can be performed by reducing the solubility of the resinous principle to the aquosity medium of a dissolution 
resinous principle. 

[0144] The approach of carrying out initial-complement abatement of the chemical entity which dissolves the 
resinous principle contained in initial-complement ****** arid the aquosity medium concerned in the poor solvent to 
the resin concerned in the aquosity medium which is dissolving the resinous principle as an approach of reducing the 
solubility of the resinous principle to the aquosity medium of a dissolution resinous. principle out of a system is 
common. By carrying out like this, the resin which is dissolving approaches preferentially the front face of a pigment 
particle where the front face was covered with the front face and/or self-water-dispersion resin of a free pigment 
particle which are distributed in a system, and it carries out deposition as if it deposits on each front face 
concerned and is pushed there. 

[0145] The deposition of the dissolution resin on the front face of a pigment in the pigment suspension of this 
suspension process can be easily performed by carrying out by adding the aquosity medium which functions on the 
pigment suspension which for example, ** at least part, and the film-forming resin concerned are dissolving as a 
poor solvent to the resin concerned, or carrying out by removing an organic solvent from ** pigment suspension. 
[0146] The deposition of the resin to a coloring microcapsule front face can be easily performed by carrying out by 
adding the aquosity medium by which for example, ** at least part, and the film-forming resin concerned function on 
the pigment suspension currently dissolved and/or distributed as a poor solvent to the resin concerned, or carrying 
out by removing an organic solvent from ** pigment suspension. 

[0147] However, there are also few aggregates and the approach of performing by adding the aquosity medium which 
functions on pigment suspension as a poor solvent to the resin concerned is desirable. By dropping an aquosity 
medium, stirring suspension loosely, it becomes possible to make a pigment front face carry out the deposition 
(reprecipitation) of the resin certainly of reprecipitation, preventing generating of an aggregate. 

[0148] After adding the aquosity medium by which the above-mentioned ** at least part, and the film-forming resin 
concerned function on the pigment suspension currently dissolved and/or distributed as a poor solvent to the resin 
concerned in performing the above-mentioned deposition, it is desirable that it is made to carry out by removing an 
organic solvent from ** pigment suspension. 

[0149] Moreover, in order to prevent desiccation of the obtained dispersion liquid, it is desirable to make the 
desiccation inhibitor exist beforehand in an aquosity medium, or to add after reprecipitation. 
[0150] In using the coloring particle dispersion liquid obtained eventually as jet ink, it is made to realize injection 
which does not have blinding and was stabilized as jet ink. 

[0151] In this way, in using the obtained dispersion liquid as recording ink for ink jets, it considers mean particle 
diameter as submicron order (less than 1 micrometer). 

[01 52] the coloring particle water dispersion of the submicron order obtained by the coloring particle water 
dispersion manufacture approach of this invention — ink jet record — service water — when it uses as sex ink, the 
ink jet fitness excellent in distributed stability and an injection property is shown. Although explained in full detail 
behind, when applying the coloring particle water dispersion manufacture approach of this invention to this, and the 
suspension in the suspension process of (2) makes a desiccation inhibitor contain, water color ink is obtained by the 
suspension and the water dispersion pan which were extremely excellent in distributed stability. 
[0153] Thus, although the coloring particle of desired particle diameter is obtained according to the above- 
mentioned <1> kneading process <2> suspension process <3> reprecipitation process, that mean-particle-diameter 
range is usually 0.01 or more - less than 1 micrometer. 

[0154] **4** Clearance and/or concentration (desolventization process) of the low-boiling point organic solvent 
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from microcapsule dispersion liquid which were obtained at the reprecipitation process 

[0155] Although the coloring particle water dispersion obtained at the reprecipitation process can also be used as it 
is, it is desirable to perform desolventization, since many coloring particles are in a swelling condition under the 
effect of the organic solvent which lives together in order to raise preservation stability more, or in order to raise 
the safety to a fire or a public nuisance more. 

[0156] Thus, without destroying by fire, in aiming at a mass production, in a closed system, it can recycle and the 
removed organic solvent can also be reused. 

[0157] All the components originating in the resin used for preparation of that and a pigment serve as aquosity 
dispersion liquid which consist of a "coloring microcapsule" chiefly, and the coloring particle (coloring microcapsule) 
aquosity dispersion liquid pass this process of <1>- <4> do not contain substantially three persons of "a free 
pigment particle", "the particle of only film-forming resin", and "dissolved film-forming resin." However, since it is 
very difficult to make the film-forming resinous principle which dissolved into zero, as for the content, it is usually 
common to become more than dispersion-liquid configuration all 0.01 mass [ in a component ] %. 
[0158] In this way, the obtained dispersion liquid usually become substantial only from the coloring microcapsule by 
which the pigment was covered by film-forming resin, and a dispersion medium. Content of the coloring 
microcapsule in dispersion liquid is usually made into ten to 40 mass % to the sum total of it and a dispersion 
medium. Of course, when various additives are included at an old process, it is also contained in dispersion liquid. 
[0159] In the jet ink in which the coloring particle (d) which is covered in this invention by the film-forming resin (b) 
by which a pigment particle (a) has a carboxyl group, and changes distributes and changes in an aquosity medium (1) 
— said coloring particle (d) — the front face — the — having the carboxyl group formed into 4 class, and having 
the volume mean particle diameter of 0.5 micrometers or less — ( — although the jet ink characterized by 2) "the 
* rate-of increase of the 'volume mean diameter of the coloring particle- inthe re-dispersion -liquid i of desiccation-ink : 
(d)" being 50 or less % is obtained, it is the point that the ink of such a property can be obtained easily, and it is 
suitable to adopt the following manufacture approach. 

[0160] (1) The coloring compound which kneads the film-forming resin (b) which has the (i) pigment and a carboxyl 
group, and changes (V), (ii) by mixing a basic (iii) compound (c) with the aquosity medium (W) which consists of 
water and the organic solvent (e) which may dissolve film-forming resin (b) to homogeneity (2) It is covered with the 
film-forming resin (b) by which a pigment particle (a) has a carboxyl group. The dispersion liquid (X) of the coloring 
particle from which the coloring particle (d^which has the carboxyl group formed into 4 class distributes and 
changes to an aquosity medium (W) are manufactured, and the coat front face — : the — subsequently (3) The film- 
forming resin (b) which dissolved in the dispersion liquid (X) of this coloring particle into the aquosity medium of the 
dispersion liquid (X) of a coloring particle by adding the poor solvent of film-forming resin (b) is deposited on the 
front face of a coloring particle (d). Subsequently The manufacture approach of the dispersion liquid of the coloring 
particle for jet ink characterized by what an organic solvent (e) is removed for from dispersion liquid (X). 
[0161] of course, the process of the above (3) — the inside of dispersion liquid (X) — the — when the film-forming 
resin which formed the carboxyl group (namely, salt structure) formed into 4 class, and dissolved does not exist, or 
when the distributed stability of the coloring particle (d) currently distributed to dispersion liquid (X) is good, it is 
good not to dare add the poor solvent of film-forming resin (b), and to also remove an organic solvent (e). 
[0162] **5** even when the coloring particle aquosity dispersion liquid of the submicron order hardly included, 
excluding solvent objects other than water at all obtained according to the ink process aforementioned <4> process 
remain as it is — fundamental — ink jet record — service water — it can use as sex ink. 

[0163] As for the obtained dispersion liquid, it is still more desirable to adjust ink in consideration of distributed 
stability and an injection property. 

[0164] usually, the ink jet record which the filter of a desired particle size was made to pass, filtered, and only the 
particle smaller than the diameter of a nozzle of an ink jet recording apparatus distributed on the solvent object so 
that it might mention later — service water — an activity is presented as sex ink. 

[0165] Adjustment of ink can add the surfactant for osmosis on pH regulator besides addition of said desiccation 
inhibitor and permeability organic solvent, and concentration adjustment and viscosity control, and distribution, 
defoaming and paper, antiseptics, a chelating agent, a plasticizer, an antioxidant, an ultraviolet ray absorbent, etc. if 
needed, for example. However, various additives need the device of stopping the amount used as much as possible 
to the minimum for concentration which does not carry out the real dissolution even if it chooses what does not 
dissolve the film-forming resin which exists in the front face of a coloring microcapsule and may dissolve this resin 
chiefly, using only the thing of such a property. 

[0166] Moreover, in the case of things other than impermeability [ like glass a metal, and a film ] whose recorded 
media are (permeability recorded media), other water soluble resin which is different from film-forming resin in 
extent which does not affect injection stability can also be added. 

[0167] Moreover, in order to avoid the nozzle blinding by the big and rough particle etc., centrifugal separation and 
filter filtration remove a big and rough particle after the desolventization process of <4>, or it usually filters with the 
filter of a desired particle size after ink adjustment at the ink process of <5>. 

[0168] The coloring microcapsule distributed aquosity jet ink of this invention is employable as the printer of the ink 
jet recording method of well-known common use of for example, a piezo method, a method on demand, etc. 
Moreover, this ink can be used in case an image is formed in the charge of a recorded material of well-known 
common use, for example, paper, resin coat paper, the exclusive paper for ink jet record, glass, a metal, a film, 
pottery, etc. 


http://www4jpdljpo.gojp/cgi-bin/tran_web_cgi_eije 


04/04/21 


12/17 s<—V 


[0169] The coloring microcapsule distributed aquosity jet ink of this invention is excellent in transparency, color 
enhancement, and distributed stability, and the application to other general ink, a coating, and a light filter is possible 
for it in addition to ink jet record. 
[0170] 

[Embodiment of the Invention] This invention includes the following operation gestalt. 

1. Realize stable injection without the blinding of a nozzle which consists of a coloring particle water dispersion 
smaller than the diameter of a nozzle of an ink jet recording device obtained at the following process, and it is 
coloring particle distributed aquosity jet ink with good distributed stability at the time of preservation and water 
resisting property of a print. 

[1] The resin coloring process of distributing a pigment at least to the film-forming resin which has the acid number, 
and obtaining a solid coloring compound. 

[2] The suspension process from which the base of the amount from which water, the organic solvent which 
dissolves film-forming resin, and a water-soluble-resin component serve as the minimum, and the solid coloring 
compound obtained at said resin coloring process are mixed at least, and coat formation resin obtains a self- 
moisture handbill and the pigment suspension adjusted so that some resin might dissolve at least. 
[3] The reprecipitation process from which deliquor [ process ] the organic solvent which dissolves resin from said 
suspension, the pigment front face in the pigment suspension obtained at said suspension process is made to carry 
out the deposition of the dissolution resinous principle, and it is made for a water-soluble-resin component to serve 
as the minimum after adding the aquosity medium which functions as a poor solvent to resin. 
[0171] 2. Coloring microcapsule distributed aquosity jet ink characterized by being ink which contains coloring 
microcapsule which covered pigment with self-water-dispersion film-forming resin in aquosity medium, and film- 

-forming resinous-pririciple which* dissolves into- ink being 0.01 to 2 mass %:- - * - ■ — • - - - — 

[0172] 3. Coloring microcapsule distributed aquosity jet ink characterized by being ink which contains coloring 
microcapsule which covered pigment with self-water-dispersion film-forming resin in aquosity medium, and film- 
forming resinous principle which dissolves into ink being 0.1 to 1 mass %. 

[01 73] 4. Coloring microcapsule distributed aquosity jet ink in which content is absolutely characterized by being [ of 
the film-forming resinous principle which is ink which contains the coloring microcapsule which covered the pigment 
with self-water-dispersion film-forming resin in an aquosity medium, and dissolves into ink ] 0.01 to 2 mass %. 
[0174] 5. Coloring microcapsule distributed aquosity jet ink in which content is absolutely characterized by being [ of 
the film-forming resinous principle which is ink which contains the coloring microcapsule which covered the pigment 
with self-water-dispersion film-forming resin in an aquosity medium, and dissolves into ink ] 0.1 to 1 mass %. 
[0175] 6. Ink the above 1, 2, 3, and 4 whose pH is 7.5-9.0, and given in five. 

[0176] 7. Ink the above 1, 2, 3, 4, and 5 whose weight average molecular weight seif-rwater-dispersion film-forming 
resin is 30,000-100,000, and given in six. 

[0177] 8. Ink of the above 2, 3, 4, 5, and 6 and 7 publications whose coloring microcapsules perform following 
process in order, and acquire it. 

[1] The resin coloring process of distributing a pigment at least to the film-forming resin which has.the acid number, 
and obtaining a solid coloring compound. 

[2] The suspension process from which water, the organic solvent which dissolves film-forming resin, a base, and 
the solid coloring compound obtained at said resin coloring process are mixed at least, and coat formation resin 
obtains a self-moisture handbill and the pigment suspension adjusted so that some resin might dissolve at least. 
[3] The reprecipitation process to which the pigment front face in the pigment suspension obtained at said 
suspension process is made to carry out the deposition of the dissolution resinous principle. 
[0178] 9. Ink of the above 2, 3, 4, 5, and 6 and 7 publications whose coloring microcapsules perform following 
process in order, and acquire it. 

[1] The resin coloring process of distributing a pigment at least to the film-forming resin which has the acid number, 
and obtaining a solid coloring compound. 

[2] The suspension process from which water, the organic solvent which dissolves film-forming resin, a base, and 
the solid coloring compound obtained at said resin coloring process are mixed at least, and coat formation resin 
obtains a self-moisture handbill and the pigment suspension adjusted so that some resin might dissolve at least. 
[3] The reprecipitation process to which the deposition of the dissolution resinous principle is carried out by 
reducing the solubility of the resinous principle to the aquosity medium of a dissolution resinous principle on the 
pigment front face in the pigment suspension obtained at said suspension process. 

[0179] 10. Ink of the above 2, 3, 4, 5, and 6 and 7 publications whose coloring microcapsules perform the following 
process in order, and acquire it 

**1*# The resin coloring process of distributing a pigment at least to the film-forming resin which has the acid 
number, and obtaining a solid coloring compound. 

*#2## The suspension process from which water, the organic solvent which dissolves film-forming resin, a base, and 
the solid coloring compound obtained at said resin coloring process are mixed at least, and coat formation resin 
obtains a self-moisture handbill and the pigment suspension adjusted so that some resin might dissolve at least. 
#*3## The reprecipitation process to which the pigment front face in the pigment suspension which added the 
aquosity medium which functions on the pigment front face in the pigment suspension obtained at said suspension 
process as a poor solvent to dissolution resin, removed the organic solvent from the suspension concerned, and was 
obtained at said suspension process is made to carry out the deposition of the dissolution resinous principle. 
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[0180] 11. Ink of the above 2, 3 t 4, 5, and 6 and 7 publications whose coloring microcapsules perform the following 
process in order, and acquire it 

**1** The resin coloring process of distributing a pigment at least to the film-forming resin which has the acid 
number, and obtaining a solid coloring compound. 

##2## The suspension process from which water, the organic solvent which dissolves film-forming resin, a base, and 
the solid coloring compound obtained at said resin coloring process are mixed at least, and coat formation resin 
obtains a self-moisture handbill and the pigment suspension adjusted so that some resin might dissolve at least. 
**3## The reprecipitation process to which the deposition of the dissolution resinous principle carries out by 
reducing the solubility of the resinous principle to the aquosity medium of a dissolution resinous principle on the 
pigment front face in the pigment suspension which deliquored the organic solvent which dissolves resin from the 
suspension concerned, and was obtained at said suspension process after adding the aquosity medium which 
functions on the pigment front face in the pigment suspension obtained at said suspension process as a poor 
solvent to dissolution resin and carrying out coat formation. 

[0181] 12. Ink the above 1, 2, 3, 4 f 5, 6, 7, 8 f 9, and 10 using both so that a pigment and the film-forming resin which 
has the acid number may serve as mass the same mass and whose pigment mass is ##15% of the mass of the resin 
concerned, and given in 11. 

[0182] 13. 60-mol% of an acid radical of the resin with which self-water-dispersion film-forming resin has the acid 
radical of the acid number 50 - 180 mg-KOH/g — ink the above 2, 3, 4, 5, and 6 neutralized by the neutralization 
index below a considerable amount, and given in seven. 

[0183] 14. the resin with which the film-forming resin which has the acid number has the acid radical of the acid 
number 50 - 180 mg-KOH/g — it is — a base — 60-mol% of an acid radical — ink the above 1, 8, 9, and 10 

neutralized so that it may become a neutralization index below a considerable amount, and given in 11. 

[0184] 15. In Jet Ink in which Coloring Particle (D) of which Pigment Particle (a) is Covered with Film-forming Resin 
(B) Which Has Carboxyl Group, and Consists Distributes and Changes in Aquosity Medium (1) — said coloring 
particle (d) — the front face — the — having the carboxyl group formed into 4 class, and having the volume mean 
particle diameter of 0.5 micrometers or less — ( — the jet ink characterized by 2) "the rate of increase of the 
volume mean diameter of the coloring particle in the re-dispersion liquid of desiccation ink (d)" being 50 or less %. 
[0185] 16. Jet ink of 15 above-mentioned publication whose amount of the film-forming resin (b) which dissolved 
into the aquosity medium is 2% or less to ink weight. 
. f [0186] 17. Jet ink of the above 15 and 16 publications whose standard-deviation values in "the frequency 

distribution of the particle diameter of the coloring particle in the re-dispersion liquid of desiccation ink (d)" are 0.15 
or less. 

[0187] 18. Jet ink of the above 15 and 16 and 17 publications by which the film-forming resin (b) which has a 
carboxyl group has the acid number of 50-180, and the part or all is made quarternary ammonium salt with the 
organic amine compound. 

[0188] 19. Coloring Compound Which Kneads Film-forming Resin (B) Which Has (1) and (I) Pigment and Carboxyl 
Group, and Changes (V), (ii) by mixing a basic (iii) compound. (c) with the. aquosity medium (W) which consists of- 
water and the organic solvent (e) which may dissolve film-forming resin (b) to homogeneity (2) It is covered with the 
film-forming resin (b) by which a pigment particle (a) has a carboxyl group. The dispersion liquid (X) of the coloring 
particle from which the coloring particle (d) which has the carboxyl group formed into 4 class distributes and 
changes to an aquosity medium (W) are manufactured, and the coat front face — the — subsequently (3) The 
manufacture approach of the dispersion liquid of the coloring particle for jet ink characterized by what an organic 
solvent (e) is removed for from dispersion liquid (X). 

[0189] 20. The manufacture approach, of 19 above-mentioned publication of depositing the film-forming resin (b) 
which dissolved in the dispersion liquid (X) of a coloring particle into the aquosity medium of the dispersion liquid (X) 
of a coloring particle by adding the poor solvent of film-forming resin (b) on the front face of a coloring particle (d), 
and subsequently removing an organic solvent (e) from dispersion liquid (X). 

[0190] 21. Ink the above 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, and 19 using the monoalcohol one 
mol independent adduct of propylene oxide, and given in 20. 

[0191] 22. Ink the above 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, and 20 using the monoalcohol 
10-40 mol independent adduct of propylene oxide of the carbon atomic numbers 1-6, and given in 21. 
[0192] 23. Ink the above 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 1 1, 12, 13, 14, 15, 16, 17, 18, 19, 20, and 21 which comes to 
contain the monoalcohol one mol independent adduct of ethylene oxide of the carbon atomic numbers 4-8, and 
given in 22. 

[0193] 24. The monoalcohol one mol independent adduct of propylene oxide, At least two or more chosen from the 
group which consists of a monoalcohol 10-40 mol independent addition polymer of propylene oxide of the carbon 
atomic numbers 1-6 and a monoalcohol one mol independent adduct of ethylene oxide of the carbon atomic 
numbers 4-8 are contained. Ink of unstated above 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18. 19, 20, 21, 
and 22 and 23 publications. 

[0194] 25. Ink the above 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16. 17, 18. 19. 20, 21. 22, and 23 whose 
pigments are any one sort of carbon black, a phthalocyanine pigment, a halogenation phtalo cyanogen pigment, a 
quinacridone pigment a benzimidazolone pigment, a peri non pigment, and the isoindolinone pigment, and given in 24. 

[0195] 26. The manufacture approach of the jet ink of 19, 20, 21, 22. 23, 24, and 25 publications including the 
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process which removes the big and rough particle exceeding 0.5 micrometer from dispersion liquid. 

[0196] It is as follows, when the case where the gestalt of suitable operation of this invention is applied to the ink 

for ink jet record is made into an example and it explains. 

(1) To the film-forming styrene-(meta) acrylic-acid copolymer resin of weight average molecular weight 10,000- 
100,000 which has the acid numbers 50-180 based on a carboxyl group, use 2 rolls, distribute a pigment, and obtain 
a solid coloring compound. 

[0197] A methyl ethyl ketone to the organic solvent of a low-boiling point which dissolves water and said resin (2) 
Mainly Isopropyl alcohol is used together as a water-soluble organic solvent of a low-boiling point which functions 
as cosolvent to said water and methyl ethyl ketone, as a base — 60-mol% of the acid radical of said film-forming 
resin — as the alcoholic amine of the amount which is sufficient for making self-water-dispersion said film-forming 
resin used as the neutralization index below a considerable amount, and a desiccation inhibitor The solution which 
contains a glycerol respectively and which uses water as the main solvent object is prepared, the chip of the solid 
coloring compound of the above (1) is mixed to it, and pigment suspension is obtained by stirring to it. More suitably, 
it atomizes further so that high shearing force can be given and there may be no re-condensation about suspension 
using the nano mizer (trademark) which is the disperser from which more sufficient suspension condition is acquired. 

[0198] (3) Stirring pigment suspension, the water solution containing a glycerol is dropped and obtain the aquosity 
dispersion liquid which the component originating in a pigment and film-forming resin becomes only from a with an or 
more 0.01 mean particle diameter [ less than 1 micrometer ] coloring particle (coloring microcapsule) substantially. 
Content of the film-forming resinous principle which is dissolving into these dispersion liquid is made into 0.1 to 1 
mass %. 

[0199] (4) From the obtained coloring particle aquosity dispersion liquid. 'distill off a methyl ethyl ketone and^ — — 1 
isopropyl alcohol and consider as the ink base. 

[0200] (5) the filtration after adding the drugs for ink adjustment to the ink base and adjusting concentration and 
physical properties to it — carrying out — the coloring microcapsule concerned — pigment conversion — 0.5 to 20 
mass %, and ink jet record of pH 7.5-1 1 — service water — consider as sex ink. Content of the film-forming 
resinous principle which is dissolving into this ink is also made into 0.1 to 1 mass %. 
[0201] 

[Example] Next, an example and the example of a comparison are given and this invention is explained still more 
concretely. In addition, the "section:'' in the following examples expresses the "mass section/': In addition, in the 
example etc., the particle diameter of a coloring particle (coloring microcapsule) was described above. "Leeds and 
the micro truck grading-ana lysis meter by North lap company were used. Moreover, in measuring volume mean 
particle diameter S2 of the above-mentioned coloring particle, the slide glass which prepared the hoie which defined 
by the description in any case on the front lace was used. 
[0202] Example 1 (example of Magenta ink) 

The 2 roll kneading object of quinacridone pigment 8 section and the styrene-acrylic-acid-methacrylic acid resin 
(styrene / acrylic-acid / methacrylic acid =77/10/13; molecular weight 50,000 and acid number 160) 8 section 16 
section It put into the mixed solution of the water 46 section, the glycerol 4 section, the triethanolamine 1.7 section 
(50 mbl % considerable amount of an acid radical), the methyl-ethyl-ketone 18 section, and the isopropyl alcohol 8 
section, and stirred at the room temperature for 3 hours, distributed processing was further performed by pressure 
98MPa using the disperser nano mizer (nano mizer company make), and pigment suspension was obtained. 
[0203] In the suspension 93.7 obtained section, stirring, the mixed liquor of the glycerol 6 section and the water 69 
section was dropped at the rate of 5ml/m, and the Magenta color coloring particle water dispersion was obtained. 
Some of methyl ethyl ketones, isopropyl alcohol, and water were distilled off for the obtained capsule liquid using the 
rotary evaporator, and the last Magenta color coloring particle water dispersion was obtained. 
[0204] add the glycerol 3 section which is a desiccation inhibitor , and the propylene glycol propyl ether 5 section 
which is a penetrating agent to this water distribution object 92 section , and use 1 - micrometer filter after adjust 
and stir so that concentration may become 2.7 mass % by pigment conversion of the coloring microcapsule in ink — 
a fault — carry out — ink jet record — service water — it considered as sex ink . 

[0205] The microcapsule in the obtained water color ink had the mean particle diameter of 0.15 micrometers, and 
the pH was 8.4. After drying the sediment which the microcapsule particle was made to sediment on the centrifugal 
conditions of acceleration 9.8 km/s 2-3 hours, and was obtained using the ultracentrifuge in water color ink in 105- 
degree C oven for 140 hours and considering only as film-forming resin and a pigment, when it asked for the ratio of 
resin and a pigment with thermal-analysis equipment and asked only for the film-forming pitch dissolved into ink, it 
was 0.4 mass %. 

[0206] The propylene oxide addition polymer (17.7 propylene oxide average addition mols) of a butanol was fully 
agitated 0.1 *##*#*s in this ink 100 section, and ink was obtained. The microcapsule in the obtained water color ink 
had the mean particle diameter of 0.15 micrometers, and the pH was 8.4. 

[0207] This ink had neither after the storage for one year, nor an aggregate at a room temperature, stable 
distribution was shown, printing using a piezo type ink jet printer is further stable from the above-mentioned ink 
which does not add the propylene oxide addition polymer of the above-mentioned butanol, the obtained print did not 
have a blot, either, a vivid Magenta color ( printing concentration 1.30) was shown, and the printing concentration 
after the recording paper immediately after printing is moreover immersed in purified water for 24 hours is 
completely changeless printing before at 1.30. 
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[0208] Example 2 (example 2 of Magenta ink) 

The ethylene glycol hexyl ether was fully agitated 1 ****** in the ink 100 section of an example 1, and ink was 
obtained. 

[0209] The microcapsule in the obtained water color ink had the mean particle diameter of 0.15 micrometers, and 
the pH was 8.4. When asked for the film-forming pitch dissolved into ink like an example 1, it was 0.6 mass %. 
[0210] This ink had neither after the storage for one year, nor an aggregate at the room temperature, stable 
distribution was shown, and printing using a piezo type ink jet printer was further stable, and remarkably quickly 
more nearly momentary than the example 1 on the recording paper as compared with the desiccation immediately 
after printing. The obtained print shows a moderate blot, and is excellent in the smoothness of the solid printing 
section as compared with the ink and the example 1 which do not contain the propylene oxide addition polymer of 
the above-mentioned butanol and which changed the example 1 like, the vivid Magenta color (printing concentration 
1.35) was shown, and the printing concentration after the recording paper immediately after printing is moreover 
immersed in purified water for 24 hours was completely changeless printing before at 1.35. 
[0211] Example 3 (example of cyanogen ink) 

C. The 2 roll kneading object of eight sections [ of I. pigment blue 15:4 ], and the styrene-acrylic-acid-methacrylic 
acid resin (styrene / acrylic-acid / methacrylic acid =77/10/13; molecular weight 50,000 and acid number 160) 8 
section 16 section It put into the mixed solution of the water 46 section, the glycerol 4 section, the triethanolamine 
1.7 section (50 mol % considerable amount of an acid radical), the methyl-ethyl-ketone 18 section, and the isopropyl 
alcohol 8 section, and stirred at the room temperature for 3 hours, distributed processing was further performed by 
pressure 98MPa using the disperser nano mizer (nano mizer company make), and pigment suspension was obtained. 
[0212] In the suspension 93.7 obtained section, stirring, the mixed liquor of the glycerol 6 section and the water 69 
section was dropped at : the rate of 'Sml/m^and-the cyanogen color* coloring particle water 'dispersion' was obtained: 
Some of methyl ethyl ketones, isopropyl alcohol, and water were distilled off for the obtained capsule liquid using the 
rotary evaporator, and the last cyanogen color coloring particle water dispersion was obtained. 
[0213] add the glycerol 3 section which is a desiccation inhibitor , and the propylene glycol propyl ether 5 section 
which is a penetrating agent to this water distribution object 92 section , and use 1 - micrometer filter after adjust 
and stir so that concentration may become 2.5 mass % by pigment conversion of the coloring microcapsule in ink — 
a fault — carry out — ink jet record — service water — it considered as sex ink . 

[0214] The microcapsule in the obtained water color ink had the mean particle diameter of 0.17 micrometers, and 
the pH was 8.6. When asked for the film-forming pitch dissolved into ink like an example 1, it was 0.2; mass %. 
[0215] This ink had neither after the storage for oneyear, nor an aggregate at the room temperature, stable 
distribution was shown, printing using a piezo type ink jet printer was stable, the obtained print did not have a blot, 
either, the vivid cyanogen color (printing concentration 1.30) was shown, and ths printing concentration after the 
recording paper immediately after printing is moreover immersed in purified water for 24 hours was completely 
changeless printing before at 1.30. 

[0216] Even if it left the obtained ink for room temperature environmental one year with glassware, as a result of 
dispersibility is good, and there is also no generating of an aggregate and carrying out an injection trial using a piezo 
type ink jet printer, there was also no nozzle blinding, and stable injection was possible, the obtained regular paper . 
print was skillful, and it excelled also in the water resisting property. 
[0217] Example 4 (example of yellow ink) 

C. The 2 roll kneading object of eight sections [ of I. pigment yellow 151 ], and the styrene-acrylic-acid^methacrylic 
acid resin (styrene / acrylic-acid / methacrylic acid =77/10/13; molecular weight 50,000 and acid number 160) 8 
section 16 section It put into the mixed solution of the water 46 section, the glycerol 4 section, the triethanolamine 
1.7 section (50 mol % considerable amount of an acid radical), the methyl-ethyl-ketone 18 section, and the isopropyl 
alcohol 8 section, and stirred at the room temperature for 3 hours, distributed processing was further performed by 
pressure 98MPa using the disperser nano mizer (nano mizer company make), and pigment suspension was obtained. 
[0218] In the suspension 93.7 obtained section, stirring, the mixed liquor of the glycerol 6 section and the water 69 
section was dropped at the rate of 5ml/m, and the yellow color coloring particle water dispersion was obtained. 
Some of methyl ethyl ketones, isopropyl alcohol, and water were distilled off for the obtained capsule liquid using the 
rotary evaporator, and the last yellow color coloring particle water dispersion was obtained. 

[0219] add the glycerol 3 section which is a desiccation inhibitor , and the propylene glycol propyl ether 5 section 
which is a penetrating agent to this water distribution object 92 section , and use 1 - micrometer filter after adjust 
and stir so that concentration may become 3.3 mass % by pigment conversion of the coloring microcapsule in ink — 
a fault — carry out — ink jet record — service water — it considered as sex ink . 

[0220] The microcapsule in the obtained water color ink had the mean particle diameter of 0.18 micrometers, and 
the pH was 8.4. When asked for the film-forming pitch dissolved into ink like an example 3, it was 0.5 mass %. 
[0221] This ink had neither after the storage for one year, nor an aggregate at the room temperature, stable 
distribution was shown, printing using a piezo type ink jet printer was stable, the obtained print did not have a blot, 
either, vivid yellow (printing concentration 1.17) was shown and the printing concentration after the recording paper 
immediately after printing is moreover immersed in purified water for 24 hours was completely changeless printing 
before at 1.1 7. 

[0222] Even if it left the obtained ink for room temperature environmental one year with glassware, as a result of 
dispersibility is good, and there is also no generating of an aggregate and carrying out an injection trial using a piezo 
type ink jet printer, there was also no nozzle blinding, and stable injection was possible, the obtained regular paper 
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print was skillful, and it excelled also in the water resisting property. 
[0223] Example 5 (example of black ink) 

The 2 roll kneading object of eight sections [ of carbon black ], and the styrene-acrylic-acid-methacrylic acid resin 
(styrene / acrylic-acid / methacrylic acid =77/10/13; molecular weight 50,000 and acid number 160) 8 section 16 
section It put into the mixed solution of the water 46 section, the glycerol 4 section, the triethanolamine 1.7 section 
(50 mol % considerable amount of an acid radical), the methyl-ethyl-ketone 18 section, and the isopropyl alcohol 8 
section, and stirred at the room temperature for 3 hours, distributed processing was further performed by pressure 
98MPa using the disperser nano mizer (nano mizer company make), and pigment suspension was obtained. 
[0224] In the suspension 93.7 obtained section, stirring, the mixed liquor of the glycerol 6 section and the water 69 
section was dropped at the rate of 5ml/m, and the black color coloring particle water dispersion was obtained. Some 
of methyl ethyl ketones, isopropyl alcohol, and water were distilled off for the obtained capsule liquid using the 
rotary evaporator, and the last black color coloring particle water dispersion was obtained. 

[0225] add the glycerol 3 section which is a desiccation inhibitor , and the propylene glycol propyl ether 5 section 
which is a penetrating agent to this water distribution object 92 section , and use 1 - micrometer filter after adjust 
and stir so that concentration may become 3.7 mass % by pigment conversion of the coloring microcapsule in ink — 
a fault — carry out — ink jet record — service water — it considered as sex ink . 

[0226] The microcapsule in the obtained water color ink had the mean particle diameter of 0.09 micrometers, and 
the pH was 8.5. When asked for the film-forming pitch dissolved into ink like an example 1, it was 0.6 mass %. 
[0227] This ink has neither after the storage for one year, nor an aggregate at a room temperature, stable 
distribution was shown, printing using a piezo type ink jet printer is stable, the obtained print does not have a blot, 
either, the black (printing concentration 1.32) near pure black was shown, and, as for the printing concentration after 
the recording paper immediately after printihgHs moreover immersed- in'purified water for 24 : hours; concentration *- w 
increased rather by 1.35 as compared with printing before. 

[0228] In addition, the volume mean particle diameter of the coloring particle in the ink immediately after preparation 
in each example, "the rate of increase of the volume mean particle diameter of the coloring particle in the re- 
dispersion liquid of desiccation ink", and the standard deviation (sd) of volume particle size were expressed 
collectively below. 

[0229] Moreover, even if each of each ink of. the above-mentioned example filled up the container with the thing 

immediately after preparation, and the thing immediately after preparation, sealed them and left them for one year at 

the room temperature, it was extent which can be regarded as there. being no change of volume mean particle 

diameter.^ «, 

[0230] 

[A table 11 
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[0231] 

[Effect of the Invention] the coloring particle in the coloring particle water dispersion obtained by the coloring 
particle water dispersion manufacture approach of this invention — the diameter of a particle — it is — very — 
distributed stability — excelling — **** — for example, ink-jet record — service water — the ink-jet injection 
property which is excellent in distributed stability, and does not have nozzle blinding, either, and was stabilized 
makes possible, without killing the features of pitch powder type water color ink excellent in printing quality, a water 
resisting property, and lightfastness, if it applies to sex ink. 

[0232] The coloring microcapsule distributed aquosity jet ink of this invention does so the exceptional remarkable 
technical effectiveness of the rate of increase of the volume mean particle diameter of the coloring particle in the 
re-dispersion liquid of desiccation ink becoming 50% or less, and excelling in distribution stability with the passage of 
time as a result and excelling the film-forming resinous principle which dissolves into ink also in an injection 
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property and the image sticking tendency to recorded media since it was made to become below 2 mass %. 
[0233] Therefore, the ink jet injection property which is excellent in distributed stability, and does not have nozzle 
blinding, either, and was stabilized is made possible, without killing the features of the pitch powder type water color 
ink which was [ in / ink jet record ] excellent in printing quality, a water resisting property, and lightfastness. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 1] It is the histogram of the volume particle size of the coloring particle in the ink of an example 1. 
[Drawing 2] It is the histogram of the volume particle size of the coloring particle in the re-dispersion liquid of the 
desiccation ink using the jet ink of an example 1. 

[Drawing 3] It is the histogram of the volume particle size of the coloring particle in the ink of an example 3. 
[Drawing 4] It is the histogram of the volume particle size of the coloring particle in the re-dispersion liquid of the 
desiccation ink using the jet ink of an example 3. 

[Drawing 5] It is the histogram of the volume particle size of the coloring particle in the ink of an example 4. 
[Drawing 6] It is the histogram of the volume particle size of the coloring particle-in the re~dispersion -liquid of the - - 
desiccation ink using the jet ink of an example 4. 


[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated 


DRAWINGS 
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[Drawing 3] 
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[Drawing 5] 
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(d) ©ttiFg©ft«^j f40RttS©«R* 

(standerd deviation: s d) 14, 0. 1 
£^T-*0. 16lTfct4«tt4ffl^ ff*biv, h5 
BSl©*ttTT;t, CfflKIt^SutWSLM© 
(4, 201h"T:& ; 2>o 

20 [0030] z&mmw-ctem-tz >*©»# 

iSc«*©SfiM*4^ (d) ©S?f©S»^j 
§g{4, KttiLfe f&M'O 9 (DnfrWLWLj ^©»fi 
Wtt^F (d) ©tt^Fg©KjR«-***i*-r*o »Mtc 
(4, f«#g©«**M»i:D«ffl^&*l3o 

[0 0 3 1] *»9i-eH:, b-C S I 

fflb, M(4««i;bTI3»-f 

[0 0 3 2] -T>^(4, *»W©*©fclBf)r, 0>]£ 
(4, r«j(44, ^^(cSiPb^^^SI^tt^fliT-M 

30 «$ti-cv^*c^awatt«s»b*^7 ';-©«#**» 

-Fj , W^satt^&iv #«flEfc*»bfc^:7 

[0 0 3 3] M§3bfc§Sffi£)$?st,-f 
(4, ffi^flktt? (a) ««*;w**J/^***-r*ftll«K 

a&wiib (b) -etta^n-cfigssesbitt^ (d) 

(1) ^ffiSffiJStt? (d) ***©*SKSB4«ft$ii 
40 fe*;V^ + ^;V»**b, E.O, 0. 5 /zmWT©^* 
¥±9«g^*1-?,3i:, (2) r|g^^ >*©f?7>it$t 
^©*fi8S»^ (d) ©(*«¥«&ttg©ltJn*j ^50 
/i— b> M^Ti:b£^ti(4£? > £v>o 

[0 0 3 4] *«BBC*l>Ttt, ctOIft^gfcL 
"C, ±83^ >^«rtHc*^T, »»«&**tt«Efrt:, 

$5ES P«3 1 * # S C i: 0*»*«J t- » 5 o 
[0 0 3 5] ZCD^&t bT, »««EfcS*ttaCi*:fc: 
{4, ^bfc^Siff^tt^i* s til*Sfi^^£ < 
50 fTSChAW^ b<, -?rfflffl{4^ >^li(C»LT, 
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[0 0 3 6] LfrLKtftb, i&mBi&ffimvo-hj 

wz®M?z®mf&fr*, o. o inm.%*mt-?z>z. 
ztitzmz, mmmffitizBmznzj >**#© v 

[0037] igt, &mz$mm<Do%j ytwzmm 
mmztitzmiz, mmmm±.^m®.nixz>4 >*m* 

ip*> mm&omfo'&.&mi-t %> £ ^©b^f^s < u & 

&®&®m tit®, lt ; x^et-©*^^^? a 

t> m < & £ i: ^ 5 b^ v 
[0038] &mmmmm<D*>-*>4>>7*\z®M-?z>m 
mmfr-tt, mz-izo. 01-211%, <t>)#g;b<tt 
0. l~lS»%t1-?>ci:C c j;i3, ^ v^sg^jjjjji- 
eMiii.j^iifciistc, immmm±iznm^ti?>^ >?m* 
© v ■< $ d * x-t ^n^mmmzn-t z mmm^ v 
^^D*r-b;i,JKf ; ?p]±©iS^* s tib, fflfiiJt;©J>}S 
^©W^ffitflpUil-.Siihfctc:, y X^igHt:©*^ 

tt*s^:ifst:iq|±t-So 
[0 0 3 9] (ft, -f V^^fcSHP-T 5AIWej«i4»JI&J« 

t, mtt-sGmt^sm&w&Zo ) o 

[0 0 4 0] **Wfc*^T*tt««:i:H:, 7k©«5**>, 
7jc£±/&9-i: bT^S^/SCT^^J-^^cm©^ 
#J £ ^tr 5 „ *»UK:*i-vttt, -*>*©#£( 

mtz z&itmfrt br , mmmmm-^mtsmm b& 
-fb^«fifigsv«figfiE^©K«iy^^3i«-rs© 

[0041] &nt^j£ftwflgtt, ^sa*ff$figt-s^flg-c 

MigEttfilgt*, MtrailT 
[0 0 4 2] 7-i It J V-«ffiO««Rt,0^ C©pT^ 

ftt£ff©s?ig©^»>£^-r 0 b*>b&#?>, jftnu&ji&tt 


(5) 1 1 -8 0 6 3 3 
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[0 0 4 3] bfrb&tf?,, m^-i *D#X-te;i/£7i< 

mmwzgfe Lxfi-mzitziza, &mmim®m& 

£l7Kt$©iS^t£ff£*LT^3'i>g#;i?>?> , ^©fctob 

bx <^ £ (cff d tt^nmw 

fc<fc»>, S«8©«®fc:«tt)V'C^D*x-fe;i/©Jl**(g 
Jtf 2>Zt&&Z 0 £tz4>i?iS*y h8B«*ffofc» 
yX;i/ffiHT*©7K^^^fl i a^>^©*!iJe± 
10 fK^Xyujsia-v©^ >*««»©#*£«*: or*at» 

[o 0 4 4] ±ia«*rii»fcbTtt, -o^cDatmmm 

[0045] jajBBB«i4»iig©a*tt<iMa^»^ 

[0 0 4 6] jftI^att»IB©*tt«E{*^©ig 
JSfcJft'WSfcffS*., A>oaR2ktt«M*'t , -e©SJtbfc 
#Sfc£artEi:f »*bi^ 
20 [0 0 4 7] tfiv^ 1 ^Dij^jl/t^ttflEftntiCfiS 

liiiiI«ttffl^«?W**^*3B:^«lcii«-r*© 

b^o 

[0 0 4 8] C©|jiiBtStt«iJ^*#J**^*«:^«t: 

aitssstitii, *pmz&K)7k'rmmz 

fi*L»*»je*4«««lt: J; 0 ^ffi bTftfeJgfllTT^tt 
30 »li*fflv^««Kcr*©* s Av>o f«t:«fct)*ttjB6#t: 
»«b»S»»*4«IP»Jt: «t t) bTfffcj&ffllJ&fiKtt 

[0 0 4 9] *^H^Ttt, CTx«|gffi^W-rS«l|g^ffl 
Vvt, *il*««-CtflDbfcgB*«-*tt«HIB*fi[ffllJ& 
40 jES*t«BBi:b-Cffl^S©36«»*b^. 

[0 0 5 0] K***-r5J3[IKff^«Stflg©JftStt^ * 
;i/^^^;i/S**fSjS^J5Kf4MJ!i (b) -efeSo M 
JlBWStt^ (a) *»*;i/5K*'>;i/Sft*-r4ffiiBK<att« 
» (b) Tf*«S*iTrt3*S*tt : F (d) tt, »^aS 
tt^ (a) *««bT^SfilWBfi8tt«IB (b) ©7Kt4 

tiMtteZZtlz£>)^ jkttfflEfr^KSf^lR^ns. 
*;i/**^;m**-r*Al»B*14«l!B (b) tt % g?ffi 
■c^»6ns*©*;i'5i«*S'7ua«©jB4«Yb-r*efle 

50 CtO, *»tt»ICti SB*»itlt«tC*S D» 
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So l*>u *%,w(D®mz, mum®.? (a) amiz 

#ffi^SJ&lliffMtt«^ (b) *M<t4$«<* 

m b «c ^ c £ s 1P*>@ BTk^-iic^^T- & S «£r tc @W 

©•&©T-&So 

[0 0 5 1] bl^B§©M(i, 10~2 8 0-e$> 

So 

[0 0 5 2] b < tts mnXMffi 50-180 

©^©A^V^ftSo 

[0 0 5 3] ft, Hflfifctt, «f)!§l g£fMnrsto.#g 
^K^b^'J^A (KOH) CD^U^vA (mg) 
aVN, mg • KOH/g-CSt (BIT, *ffittWHE-f 

5.). zcom-bmmiz, m^mm^mmcommcD 

mm<D±X Xtt-SG £ f S C i: C «t <3 » S Z £ **ffi 

*So 

[0 0 5 4] d©Pgt£, -T>?©pH#7. 5~9. 0 
hfestctsctWS bUo 
[0 0 5 5] MA* 5 0*l®^li?^f ^n*7--b;i/ 

^(Dtmmfc&ifis. b < , ^ics^^^i:^ *> 
m < , m* s i 8 o £®x. i±mm<D%i7kVkifim 

b < t) , Wfl&£ «t «Htt0)M«#iWl: «fc »> 
#i:fci9a<, T-f Zui37*>)\,1&. : ?-U±V>mm. J $>JX 

;uBigs »)*^b-^^-<^sfe«){c^3a^-efcSo 

[0 0 5 6] -f>^©pH^7. 5 ct f^^gV^Ja-gr 

pH#9. 0*M^S^tt*fev^^n*r-fe 

T-f * d * r-fe;i/«t^H±©«j|^>>» gggg= ^ 
b^-r < & s fc#>fc^jtia-?* s o 

[0 0 5 7] JKBfcfcfc, jSflMJKfiK^li&fig^* 0.01 
**5 0~1 8 OOMmSflHvr, ^n^IIt^bfe 
£, -f>*fflpHA*7. 5~9. 0t&5lt:bfc*© 

*^s^(ci5V'.-r#b^^*m-ro 
[0 0 5 8] sflijBfiKtt^uiffl^fl^Htt, mzmm. 

fctavvP, S«¥*9#^gT?, 1 000tt±l O^WT 
1 75 *»Tf * S h j£8I?fM;* s & * v *M&1fi& 

[0 0 5 9] ifc, 1 73*«T-*S fcW«l»<DiM*ffi* 

[0 0 6 0] «ftjftJBt^Batt»»-C*»*+«-t:««-r 
SCtt, »K©«-^«A« 1 75tt± 1 OTJUTFtfW* b 

l^o 

[0061] xrv>mmm-p7*v»mmm<Di&-& 

ttx 1 0 0 0W±1 0 75 J^TW^fiffl* ©#£»?*!?£ 
bf>o 

[0 0 6 2] ^flt©M¥£l^ S# 1 75&± 1 0 75^ 
Ts 4"T?*1#fc^ 3 75tUil 0 75W.TT-&S.I i:fcfc> <fc 


(6) 1-8 0 6 3 3 
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»)«iifeW*tt*»*±-e*»* b^o 

[0 0 6 3] JMMIfcfcWt, W$ bUSMffMtt«)!i 

So 

[0 0 6 4] BSfiB*#-rs«flii:bT, SfSbofc©*: 

y Mix?** e» sgffr e> < t -o 

io [0 0 6 5] *»WTfx mffiZG-rzwrnzm^x, * 
n*t%&-c fpm bfc g B*fl-«M±»fl&j&» e> * z&wwm 

ttWflgfcbTfcfc* #*b<H\ Wtax^l/V, g&X 

fc£*iS4>&< J:*-3fflt7Y- U*) 7^U7b 
$h©±t£^rt££ifi*-t-'J>ft < i> -a$**n bfc S BtK 

[0066] m*) 7* y-n/Kit, ojvmt** 

b■rl/^S*©T•$)So 

[0 0 6 7] *^H^(ci3^^Ttt, 0!l^«J^^^tt«fli 

[0 0 6 8] gp*>, *a«RftlWgfi814»|fii:b-C©aB 
30 o®f;?-sa»!:L, 7i"JJWW^7i"J* 

mtO&M-gtfc-Z&nX, ^7^'J«tf7^JA8 
eB*«-«tt«HlTf*So 

[0 0 6 9] -f >^©pH^naf4tc-rs(c{i, tfffitc: 
<fc »)*tt«St<*:C«-1RL»S»J©t:«bTit>lP, fiPt»«S 

^Anx.ftfcfbU-'o 

[0 0 7 0] J;0»* LV^ttyi* h^>^©Mii75 
40 [0 0 7 1]igl i§ai4{b^tlfcV>a« 

* y ■> a , y a 7\>i/ * ^«©*^b 

T> ; E^r, FUxfjl/75>, ^*tf;y>^©JM 
»t4tlK©fte, h'Jx^7-^7?>, 

[0 0 7 2]iSltLttt, ^Mff^t4mfll* s ^b^ 

S©* 5 ^* bV>o 

50 [0 0 7 3] b*>b&* s ?>, «t»)^fflB©«*fli*J;DSi 
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[0 0 7 4] Mmmffimom-s. mm-&z>cpmm&M 

[0 0 7 5] nmmmm^mm&^m^x^m^i-o 
^x, mw&m^cnmmoimmftttfthteztztb, !$ 

[0076] >w*y hmmm^.^ ywrn-es 

[0 0 7 7] 7;i/3-;i/7 5>, fSfc h ij^^y— )\>T 
~C <fc o 

[0 0 7 8] -r >^i? Ma^cii^TH:, yxw 
[0079] ctt>»^ L^ma^v h-ofommis 

[0 0 8 0] *««C«HTtt, JSKJf$fiKtt^lt©S?S 

T;io-;uT^>£igS£b-Cffl^T, AJR^jttttWIB 
c-f sea**?* Li^o 

[oo8i] mffi*m-rzitimzf&&®m 

A\ mm5 0~1 80mg • KOH/gffli«*t5 

[0 0 8 2] #6»£^ (d) tltlt 5 0-18 0 
m (b) SJB^fc»^fc:B\ *<D-»Xtt^»* J *«7' 

[0 0 8 3] wmcitfs, id«Fi!U>*ityx!» 
^«ffl©»fe^j*s^^ti*.ffiffl-r*s-s* s o mm*m^ 


(7) 1 -8 0 6 3 3 
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[0 0 8 4] IStffl^a^fflCJtfiT-ffDA^ 
[0 0 8 5] **i8©*fiv-f ^n*7 , -b;i/«-»a*tt 

fcawt^ttsJiKa**^ (d) m 

10 HflMft? (a) tltSSt^o 

[0086] mntLxit, mz-i£j3-#>7^v? , 

[0 0 8 7] tcnati.^ -i >**»a&ftcfl§i^ 
•g>ii#4i:b-tfcfc, 7*o^7^>gi 

^>X^ 5*Vn>jgS**, ^V;>mW, -fV-f>KU 
20 V >jH*4©l'>-fil#> l«£W>-5©#£?i; bt\> 

[0 0 8 8] «H&6*fi«#t? i: t> fctt«ie*SfW&^ 

Wo 

[0 0 8 9] a^-Bfcfcfcsa'&fctt, m^Qmrn* 
[0090] *<7-w®mj&, ¥fizy)ijj^-mmm 
30 -t?>^e , ^^n-e©3fe©ia^-e-#sfiK 

o 

[0091] isry&mmtLxit, en»tfw«tt© 

^©fte#a^JS7^D>T->^*s^{f ?>n?)o 
40 d^e>©«c*«t?t)^7^ns/7'->*s»*b< , fStrflfe 

C. I. \Z?*l/Y7)V— 1 5 : 4*s<fct3»Sb^o 

[0092] -r-e^f&mHt b-ctt, fensu'w^ts 

W^tfcttOjSTf C . I. tf^^>hb^ h* 1 2 2##* 
b^^o 

50 [0 0 9 3] -fin-fi«»t bTtt, filSVifett 


(8) 
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I. t^*> h-fxn-l 2 0, C. I. K^pOh-T 
xn-151, C. I. KW>h>fxD-l 5 4, 

c. I. ^>h^xn-i56, c. I. tr^> 

&<D&XC. I. tW>f^fxD-15im!?S 

[0094] m&mmt lx&, mizMmitt^t^m 10 

[0 0 9 5] #-*>:/7>;>?£;»fe>Wi;?-3-T >^ 

[0 0 9 6] mz.y#ai/7=.>mmt^TC. I. tr 
W>h^-1 5:4, HVjSMilbtC. 
I. t W > h 1/ H 1 2 2 S^>X-< 5 y7D >1 20 
ntLXC. I. > b^fiD- 1 5 1 £(Dm-£f& 

[oo9 7] mm&&mwizm!k$>z>u&m.fr'&t)i*:x 

[0 0 9 8] ^B^trtt, ±H3bfc4«©$RS&iOT£ 
m^tz&ikm >?izliuz.x, mztpm&<D&7k&i? 

v v j y t> &m^x , mzmm±.iz, miSLmm^n 30 

5CtWS b^o *I1£©M#4£: bTfcfc> ±IEbfeiI 
it, *fev^D#r^;v#IScST-&v^©fc;&.5#, 

WTO * © -hw mz itmif h tiz o 
[0099] (a) ^u7>ih7*az/7->mmm.i& 
tt&mmfm®mx®.w.htzm&-vj tut*-?*.*-*. 

(B) >f 5^;u>i», ^uy >MH, 40 

©«s#^ z&mmm&mmxmm Ltzm&^j tuti? 

[0 10 0] Cft£> (A) (B) ©-f >^(C*3^T 

* , fommimmmcD o*>, -y > * * izmm-r^mmm 

0. 0 1~2Ii%ffliH®*CD*s, ±I3©#* 

[0101] frfrzmncD&mmit, *ftwiz&iiz® 
%k*mM?tiimizM%.znzt^fi s , 50 


1 1 -8 0 6 3 3 
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-i >?*x, mmo. 5-2 owmxttuz&oKmt 
[0102] znbffiH&wimmmffimizx-ixzoiSk 

M&&te<tb~&tiimtilZ±Xlfi&WZtiZZ£&ft 

frizx-ixmtezv, mmmmmzMvxmmo . 5 

~2ftSSB##i; bW *%H^(i, -f >^*tcmiiiM 

S£ftTV'>&^, 7 u— ©i^ftfcM&to-t^&V''©-?, ffl 
i^fc«i:A,£3--C©jS;|s4{;J:, ^D*r-fe;u©^ 

t lx ma^mx&u-r % a t&mteZo 
[0103] mw£&m*%?%&mftmvtmm£&. 
« t ^ t*m uk* t * zm\z m%*m ^ t -r 5 

»»iig©K««D± 1 5%©«Hrt"T;ft*»-&a«3«f &ft 

So 

[0104] ^>^tli, £>SC«DT, ^KMtt« 

•&5-i:* s m3i5s 0 >t?izm^t>tiz>Gmmi&, - 

0J L X l^l«±&J ❖S^J L X ffl i> *> ft S «> 

to i o 5] &mffi±mit, <f>*v*yh<Dmat;x 

■5„ Z.<D£o%:l£tgiffi±ffl£LXlZ, Vt^htlX^^ 

— *ij7ntu>^ij3-;i/, ^u-fe'j>4|©^ffi 

[0106] ?'Jt'J >#ft«l»±S!|CD»-&fc:, ftfeffi 
[0 10 7] mizVVz U >tt, v>f ^D^7°-fe;i/fi^ 

(c >?wz&mmmm&tpm®M\,x^tz£ 

LX&ztiizfti,x : bm^7kmii£'£iXli£z?-o<z.£i,z£. 

S bt^o 

[0108] aafflttaaflkMEfr'NCD-f >^©«m-^ib® 

— ;i/©ai^- 1/ i/ KftiP^-^XD tf u > y u 

[0109] imim^cDmmmzmtitzmmmmit. 
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y-***, y i wwmmfe (k) , &tmm?®. 1 ~ 6 

® ; &y7;W-^©7 , Dt:i/>^J' H 1 0~4 0^)1 

mmmm&te (i) , mmm?wt.4~8<D*:;T)i<^ 

— )MD^ls>***> Y 1 ^l-SM&fl-flnffc (m) ©3« 

* -C-iiaffiffl t -S c i: fc J; o t v -f ^ u * ^©gjg 
ttSftocfctfHTfBTJfcS. (k) , (1), 

(m) ©#P©#2o©^©tlK*iltRbt#ffl-r2 1 C 
b^„ 

[0 110] *^HJ©t,©Cpe,-r*t4^i;y h-f >^ 
Aft^itSiBiaJW^Jp-e****, awes' u 3->^© 

[oiii] t;u=j— ;i/©7°a trb>^-^r-> fit 
ji/iNftfl-inf* (k) htti^ mil7n;v-;KDr 

[0 112] c©^«S^ISi~6ffl^yT;i/=J-;u© 
/□tb>**i/ H 1 0~4 0^;V#J4ft*Dfi-a-^ 

(i) tLTtes mint?* ; —ft<D7u\±\s 
y (17. 7*)i) mum-&fam&m-ft>tiZo 

[0 113] ty7;i/3-;K0xf i/>t+-> K 

*af*iiQ* (m) tbtit mtf^^-^cDi^-i/ 

>**i/Y (l^) #»f*JiK*s ^^r-y-y— 
b>;t*S' Y ( 1 ^V) *MtSD#^* s ^tf 6*15. 
[0114] Cilf. (1) , (m) , (n)©^>^4 J 
T-©^«tt'T > ? (Dfe\Lib1Pm'blztii & J: o tcsn^. e> 
*i£.ri;#jf?3:b< , *&-f >**HfcJI45«b*lrM' 

-iKWCttO. 0 1~ 1 0«»%?lJS©®Ht:^)-5o 
[0 115] tdiSMfflthlli, O^, «fc*B5Jfc 
#J4:bTfflv^»-&ttl~8 0Jt*56, Sjg^bTffl 

ustt&ao. o i~i omm%frzo-t)WMx$> 

So 

[0116] *m$*ijt*, £iiji^j$ftWiig<z)agi-?>« 

iCtoTtt, bT^SMffi* 2 

T®Mi,mm<®&*m<-rz>M-&&$>zz.£frt }> mm 

T, ^6!:dfSl<H:lIi%WTU§J;9t:, tifflE 
-Y >^©pH«EH*#l*bfe±^ine*«J*iJ^--5^S 

[0117] mmmzn *>fts>r >*©#«««. &m 
ftm®.®ffin®MtzGm®m (e> ^^s^fc-^s 

luo ^R^^«re&«fl¥-rs#«i«s>j (e) 

^ (d) as®, *4«-fb$nfe**jas*ff swii 


(9) #5S¥1 1 -8 0 6 3 3 
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(b) &®M\,?£\,miz, -f >^tf»Cd*****«* 
ffi<#P;L3£i:#$?a:bt>o 
[0 1 18] *«W<Ofil»gJ«tt«fli«D'f >?WZ®M 

b -r o s ft -r s *ao: , gRttflB w*© HJKfiE 

J-m©0ff^^itti«^*«6^JA s #«(c-f 
©tb^ftlO^b, > ^ tr Y±3i A, ^ ^ a^^flgf ^JN-co hb 

*ft»e>»*bT, -f >^*fc«f«bT^attHidi^«* 

^Sfcv^B^SttMllg©*©*^ S£r*fc^tt&fc: 

20 fgjiMftSb-r^&ai^sff^ifcT?, ct^sij^wiKftti 
[0119] *««©ifi7-f ? Dir*ji/»»i*tt 

S?xy h^>^ftf#3M{£lft&;Si£i:bTs ^{C^ffift 

izfrmLtzffimtmHizmm-tzi&frtmei-?^ ? ut> 
jsttwui©*©*^ "p, mm^tz&mmm^mmj 

[0 12 0] eiT©*Sit gB*^Ktt«li©*«* 
*J**fc^f^^S#K3ii-&*>©fc:*tb"r, 

ft x. x m m ? wb ft fif t> * s m * « ft i» * -r 2. k 

[0121] [ 1 ] ^flfift*-rss^figi4«fl&{cfi>^ 
40 < t.<bm&*a»LxmBM&=i>w> Yzmzmm 

[2] 'J>tj:< ti>, *, ftl8Be«14«J!S*««»-rs*« 
^^>h*ftrl^b, ^-«ic(cJ;o-t'J>^< i:*^Bi©-g|5 

b -c ^ s mnmmm ft » 5 e«sxa 0 

[0 12 2] C©^Jifett, R^WtCfi, mz.\x?K<D 

<i> ~ <5> ftc©]H{cfi^a^i:* s m*5o 
50 <i> wm*mir%&mMmmm\z, *s*»«br 
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[0 12 3] ccigli, &ftTi^*n- 
b !3 tii 1" C C <fc »J fir o C A 5 (±S* 3 = 

[0124] ft£igRWJ!B^®^<z>ftafttfi&£&« 

ric^iiS^a*®, JI#tt£{i2#n-;i/£/H^Ti^-e- 10 
[0 12 5] <2> fcfc, *, s»«»*js/w-r 
b, ^«C«t^T^ft<i:*S»»IB«D-fflJ3a»*»fr 

[0126] mmmmit®M?z>%m®Miz^mfflmiz 

^3MU:n^;i/>r h>^©-ir h >m®M, 

mm, «.>n>, h)v^>*KD%mmmmM, mm^r 

;i/f©^g3-;i/x-r;i/^J, pffi«ffHfi«« 
8? $ * 3 t> <dx fcn«{£ffl RrtgT? & s o 

[0 12 7] #l£fcffl^&ftSfl-*«Ett, £#;fcfcjESBf 

^«ft»ji&t:»b-cttft}g«Ei: br«M6r*7k-e* t) , 
*>*»*W±o*6ftft*-rsci:*«»*bv^o 30 

[0128] *Rv%m®m<Dm-&mm 

bT, #HtStt#J*fl!^3#, *3^fcfr««Wfc:0/W 
StclLYb^-tf-Sfr, fl&«&l£#fffl bTJS—fb**Tffl^ 

[0 12 9] ^K«*flg*iS«¥t-S*«i^Ji:*i:ffiS© 

[0130] ggEWBgfi*, #j^«^^u>, mmx?\s 
>, u*) 7 , i"j;i'Mx^5 i ;i/*>e.ft-5p*>e)ji«n 

UT, BbjifSiJiibT-f V7*u^;i/T;i/=J- 
;i/^©T;i/n— ;i/^^j3!pt,s«ti5/j>^< fcfc i«^ 
W±©ffl^-&to**s^^o 
[0 13 1] *»***k^«»ffl<OJt*tt, aMBWCis 50 
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SflcMJta* 1 0/1-1/1 .fed b 
[0 13 2] CCDIglcfctK HJB*ft3Wti>>Ha 

##s&?§#JhiMK©itott£{g5T, ia*Wbu 'J>* 

[0133] Mmm^iz&^xMmmm&mimmmz 
$c±iz®MLx^z>m-&iziZMmmmwmmi<x^% 

[0 13 4] CdglcfcD, Hffi3>>'^>F© 

*E{c#ffit-?>, iMffi«w-r«AiR^^«rii», is* 

[0 13 5] fc»CD«#2rtfci:bTtt, & 

[0 13 6] illSi^Clfeot, *Sfc*AJJWj 

<iHft<p*i^!&*s^iiti*-ettaMft : Fflib*v'>»^, 
^Tattt^oSffcflsSfroTfca^o cffli§i§r©#iSt 

[0137] m«, 3 W1>i7 > H bT. < 2 > ©«$ 
IlgT\ tt«W'Jv|ft£K#Kb&«tt»»*j6*»&ii 
4»&CfcJu tf^T-ifi*>(c <3> ©WttftiafcfrSc 

W> H*ffl^5»^t:tt % <2> ©!S®xe4: <3> 

e^iftwscfc^sbv^o 

[0 13 8] <3> ^^?S^cl3t?g^bT^-5SMff$ 
II) 

[0 13 9] C^-TS^ilCt f), S^StR^C^S? 

[0140] #i*ifcfc, «riBB»xa-e»6nfc««H 
[0141] #1*1© rn&jgj m^tm 
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m®M®m&mm%.miz«&m bt*# r-tzM*$g©*£? 

<&©-C-fcfc&v>o t^o-C, z<Dx.mxm<bti&t)<Dte, H 

?-f^D* rt^^isioffliittsswtda bt 

So 

[0142] -f&fr*>, mmmmm$><D7V-<Dmm& 

IB* V/XB: £ B*#«tt»IIB-T?SiH#*«3 *ifc^*4 10 
**fc : F*ffl'N©i8«P#ffi©*|yttt, 

[0 14 3] <Z©^iSl?Ifflj^iMiSig4 3 ©>' D— ©IS 

*1£M^4>raj8&® ttfffg SffiT £ tt 3 c i: fc: «fc D 

[0144] «iimjBia^*ttiii^®WKja^Dtt 

t^«» 7'j-©^*4ass^©*asv/x<iSB7jc^- 

[0145] z<Dmm*m<Dmnmwmtp<Dmmmm^ 
(DmrnmrncDttmiz, mm*, <D'j>&< mik 30 

[0146] #fe 77 d * ;vatffl-N©WIi©?#» 
fct, <D'J>*< fc*>-8$, ^K&Mff^ttltMt** 

Stf/Xtt, ©«WIBW**»6*ll**ftl»*bTfT^ 
ci:l;<totgI(:fTac^(i)*^ 40 
[0 14 7] b*>b&#e>, fittffiatt£, SK«JBt(c 

AS **«J*'i>&<*?*Llr\, f9«fclft«fll»tt«l8<« 

J6) £*6.ii:#Rr#&i:&3o 
[0 14 8] ±IBtt»^fT^(;^feo-Ctt, ±f3(D'J>& 
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[0149] sfc»e.nfc^K*©«a»*i»±'r*fc» 

[0150] jRnwtwfensnfiatoK^fiw**^* 

t\ sis^ 5* s ^<^bfc"ftw^^t-2.«(c-rs 0 
[0151] c$bT»&ftfcfl-**s<f >*y*s» h 

[0 15 2] *»BB©3»e«tt : ? 1 *^**MHJS*i6t:«fc 
oTff^tlS, ■^^5^D>*-y-©»feSSfe^7i<^ 

Mmj3m*ztnzmm-?2>m-&, (2) ©isntij 

[0153] C©«(c bT, ±HB < 1 > ?g^xg < 2 > 
Ilig <3> Wfc»xgfc:,fco-t, SflcDfi^g©* 

0. 0 lJil±~ 1 u.m&ffiX'&Zo 
[0 15 4] <4> &®,®.x.mxmt>titz-?-< t>aliy> 

18 (JBi**iJifi) 

[0155] uttMJimx-mt>titzm&®Lm?7kftm.w. 
m-t. bv> 0 

[0 15 6] C©«fcbTl»*£ftfc#«**!ltt, #Jx. 
[0 1 5 7] d© <1> ~ <4> ffllSSMtffe, * 

tc^3;&t,>fc©T-;&?>o L*»b«t#e>, 8ffPLfc&00& 

^tt^fl§fi!c^-<£-tfni:-r5,©ttei©-cfflii«;fcto, aur 

*©^**U:^**«fiE^fi8»f 0. 0 M%&l±£ 

[0158] cdbT»&nfc«-«*tt, a*, w&ft 
fi7*>)V(D'£mmz, ztibftnum&'&mizttisX, m 

US, 1 0~4 0Ri%^tSc ^JH, ZtlZXOJimx 
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[0159] **w-ea:, mmm®.? (a) 

S/;i/S**-rSftll)l»J5!itt»IIB (b) T!»«3ftTfi&S 
tffiHRtti 6 (d) «tt«ftti:^tl,tBl(S^iy b 
>f >*C£l>-?\ (1) H5I3»e8S*4^ (d) #-£©il 
Hfc9Httft£ftfc*;]/3t**5';u***ru fio, o. 
5^mJ^T<D«^¥i&*iS**-rscii:, (2) r(fcfc 
W > * ©B#ifcifc*©«fi»l$? ( d ) (D-»«¥KlteS 
©ifin^j #5 0;1— fe> HjlTTfcSCi:* *«f«i: 10 

[0160] ( i) {imnhi3fr-#*i'frm*m-rz> 
mmm&fsm (b) fc£®KL-as**€&=i>;t*> 

f (V) fc, (ii) 7ki: % &®Ml&&®m (b) 
U***«I««E (e) £.ipe>i&Z>ykmm (W) i:. 
(iii) iSIttft^a (c) l9-CS-&-r4^ i: 
tiot, (2) fffMMft? (a) ##;v**:>;ua£ 
W-rsftBOKfiKttWJfi (b) XteMiSlXs fio, *©M 20 

*StfP (d) (W) fc4MftbTiSa3M&«ii[ 

^©^tSC?S (X) 4«jfiU ftU-C, (3) Z.(DM&m 
Jte^Ofl-** (X) fc, &S£J&j£ttttNIB (b) ©«« 
4Jnx5Cfct<tot, #£«S#i^©#fi!cM (X) ©* 

(b) 

^ (d) ommizmmtm, jfc^-c, (x) *»& 

[0161] Ham, ±13 ( 3 ) ©i«tt N ft®M (X) 30 

*\ atm. (x) tMbTv>5tMfi? (d) <d% 

(b) ®JHgjftfcft]X.£<£!>Stt&<s (e) 4 

[0 16 2] <5> -f >^XS 

ffre <4> iitiotft^fti, *w*©*»m**£: 

[0 16 3] »e>*bfcfl-K*tt, It, ^-sscs^tt, >* 

[0 16 4] mm&vtmtzmic, mz.\mm<DJ&m<D 

B©y d fc'h*v%l^D*a*JM««:4MRUfc 

So 

[0165] -r >^©rag{±, «*.«, saBis«iw±ffl so 
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m, mmm, asmm, mfcm±m, sum 

munm-&'&mzifc. txmm-r % z t&x- % s, fit., 

&l^j£f4ffifli£&8¥L&^fc©£S*?LT* €>*©*$ 
[0 16 6] ftlBSiif*:**^^ ■ &JS • 7 -f ;v 

fc&mm t&mttz, m^m^mm * ^io-r s c t * 

[oi6 7] $fc, a*«fcji«y^ies!)fs 
Ei»-rsfe4i>fc:, a«tt, <4> ©jtt»«xs«t:ajc» 

#8f-S>7 -r «fc 

<5> o-f ifi-CY >»llftl:ffa®tti(D7 ^ 
[0 16 8] *MCDSfiV-f ^Djtjr-fe^tSc^jkt* 
^ffl^^HSffl©^ >^^>*x^ MB»*SC<oru 

[0 16 9] #ii§fflffi?Y ^D*r-b;i/«-*ffl7ktt 

[0 17 0] 

[*Bj§©#?flte©j&<8] *»ifltt»:©iifl0eJB*^tfo 

1. TH3xH(CTf#e.tlfe. -f >^yxy>8B»«E« 
©y X;bg J; 0 * /J%* ^*&fttt?*aic*ft> f, ^ 

©^•ic^^tt> eiJSiJ#I©ir7(c«©^»'5:> 

[ 1 ] Kffli**-rs*«BgiStt»llt:iJ>«: < fct>*»* 

[2] 'i>3&<fc*, *, ftit»jEAttm««iip-r«#« 
mm, 7k®®.®mm&ifiwt>m£ftzji<Dtzm, mmm 

S «fc -5 K«8 U feM«^?S«t S ^SX^io 

[3] ffimizttLxnm%tLxmm-?2>7kmm*m 
^lt, mimmx.mx-m^iitzmmmmm'pcDmnm. 

PS k * 5 IK ic ? % Hi5t^xg 0 

[ o 1 7 1 ] 2 . »*4^ e ttftfmn&fsmfflim 
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mx&W bfe*ev-f * D ts r-fe^l/ft iz^ts 

o. o i~2as%-efe2,ci:^^iigti:-rs»e 
[0172] 3 . g a&am&a&nmimM 

0. l~l«%tfeSCh^}:t.5ffiv 

[0173] 4 . i &*.ftm&<D&mBl&&M 10 

b jiffi^ -i V d * r-b )V fc^tr 

^•©iSStt^**/!) 5 , 0. 0 l~2Kfi%-C-fe-5Ci:^!Nf 

[0174] 5 . IS**£ g B*#*tt©&l»fcfi8tt« 

0. l~lSi%"efe5CtSM 

[0175] 6. pH#7. 5~9. 0-C*&±fB 
1, 2, 3, 4»tf 5fB«©-f 
[0176] 7 . gB^^ttttDgiffMMI^v 
«S¥*9fl-^S#3?5~l OZF"C&.5_tiSU 2, 3, 
4, 5»V6l3«0-f >f . 

[0177] 8. ^v^^n^r-b;v#, THBXg 
€JBKffoT»&*i©-Cft*, ±13 2, 3, 4, 5, 6 

c i ] mm*m-rz&mMi&&®M£'pi3i < t &mnz 30 

[2] 'J>ft< ftlBBefi8ffi»l©**»-rs^« 

ft < £ <fc 5 cm bfeli*4!®}S 

&&#-5SSiBXgo 

[3] nflaassisxfi-cff &nfeM*>MWft'4'<z>M*ixia 

[0 17 8] 9. m^-i fo-fty-bfrlfi, T8BX*§ 
*JBt:fToT»fc*©-e*S, ±IB2, 3, 4, 5, 6 40 

[2] 'J>ft< i:*, £K^/$ttWill$ 

> < >> > k * l , mmmimmifi i B*#i* b *>o/j> 

ft < i: *»»©-»#*»*- S cfc a CHSE bfc««!B« 

[3] mmmm^&^mzntzmnMmm<p<Dmn&m 

fc, 5S^li^^©7k««E^©<»flifiK^-©^#PS*ffi 50 
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X*S„ 

[0 17 9] 10. iffev-f Pu^y-t^tf, TIBX 
e*JHCffoT»fc*©T«ftS, ±83 2, 3, 4, 5, 
6^t>'7 8B*©-f 

< i > mm**iT&BtmMimmm£'j>tii < i:*>^M* 
<2> '>ft< fct,, *, &®mi£&mm*®M?z>mm 

< 3 > mmmmjimxmibtitzmnmmm^ommmm 

tax., ^mmm^mmmmmiy^^^x , mfsassx 
S-C»6nfc««»Wgtcf©«H«*iiIt:, &ft¥#riiijfc& 

[0 18 0] 11. »fev-f^D*r-b;i/*s, TIBx 
a^*i{cfTo-rfffc*)©T-^-5, ±832, 3v 4, 5. 
6M7IBiO-f >^o 

< i > Kffi&#t-5^f«ffMttMBiOft < tt>mnz 

<2> 'J>ft< fc*. *, ftBB&J«tt«Hl**»-rs*« 

ft < t $>mm<D-®tfi®M? & «t a cms u 

i&£»£SS«x*I 0 

< 3 > H5g3!BS«|xa-Cf# 6 nfeI8Iffl**ffiI^SI 

wmmwLfrhw&mxsX, mummxM.xnhtitz.mn 
mmm.*(Dmmmm\z, mmmmm^jk^m^om 

[0181] i2. mntmm&m-rz&mm&m 
mtw. ib]-k«a\ mn«mwmwi®m<DM<D± 1 

5 96©K«i:ftS«fc:W#*flI^-5±IBl* 2, 3, 
4, 5, 6, 7, 8, 9, 1 0St>'l 11B«©W >^o 
[0182] 13. ga*^»ffi©SiMtt®l 
M50~180mg - K0H/gffiSS4tt5 
*MB©* K«® 6 O^yoffiSitlTCW^itilDb 
fc*)©T-$>5±IB2, 3, 4, 5, 6»V7B«©-f> 

[0183] 14. mm*mirztiLmwifm®m&, 

M50~180mg - K0H/g©il^t5il 
-*?*»>, ig«T% »S©6 0^JU%fflMS*J£TF©«f'Sl* 
iiftStltc^ffl-f £>±8B1, 8, 9, 10SV11IB« 

©-r ><>o 

[0 18 4] 15. gg#4«i? (a) ***;i/^^r->;u 
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W&^P (d) &yk&mft*>tzftWlLXl$.Z>i?*y h-<> 

*£*3^-t, (i) mffim&mm.? (d) tf^csst 

mWT©#8i¥£)*&gft*-f3.rt, (2) ri££sK> 
^©S^ISW©*^*^ (d) ©<W»¥i9*£S©tf 

mmj #5 oji— t?> hfeiTT?*4cfcx z&mt-rz 

[0185] 16. yKtt^ttfCSfl? bfc&BUBriM4 
^flg (b) ffliW>^IiC«lt2 0 /oWT-efe5± 
131 5IB*©i>*i>v >^o 10 

[0186117. r<e«>f >*®|?fl-tt«[4i®*e 
flKtfii^ (d) ©tt3MI©«ft4Mfrj lc*tt3«HWB£ffi 
0*0. 1 5ttTfS)5, ±IB1 5#tM 68B«©^*y 

[0187] is. fr&tt-rz&ms&m 

&®m (b) A* 5 0~1 8 0®Mi**U *ffl-gB£ 
SiiTl^ ±1315, 16, 1 7Gtt®3>x? h-f > 
[0188] 19. (1) (i)m&£* 20 

•>w>y (v) (ii) mmmimmm 

(b) ft8IBU»«*MjftjK (e) £*>c,l&Z7Ki&m<£ 
(W) i:, (iii) m&tefo&m (c) hft, 

•g-rscfccto^ (2) mum®.? (a) 
*->;u*£*rs&Kjgj3M*Wflt (b) a 

-rzm&m®.?- (d) (w) ca-iRL-aa 

2>m&m&*(Dftm& (x) ft»jfiu &o-e, o) 
««* (x) frbmmmm (e) fti&5fe-r&, zt&n 30 

So 

[0189] 20. aeaMft^cDfl** (x) & 
ewK^oa-SM* (x) ©Tk^^^ic^Lfc^fli^ 

sXttttJJlg (b) 4, (d) ©SlB^ffcU;* 

-fr, ftim (X) fi>&«Mtig*K (e) ftRfcic^ 

£, ±131 9HB*©Mjt^ffio 

[0 19 0] 2 1. ^77^3- ;i/©7"Uhri/>3}-^r 
> H 1 t;i/filf«4ffll ^±IBK 2, 3 V 4, 40 
5, 6, 7, 8^ 9, 10, 11, 12, 13, 14, 
15, 16, 17, 18, 1 9&tf2 0IB«©-1' 

[0191] 22. KjRJg^jRl-eo^y^l/^- 

;u©rDtfL,>^-dr-> k i o~4 o*)i>mmimi*Z:m 

V>S±HB1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 
11, 12, 13, 14, 15, 16, 17, 18, 1 
9, 2 0M2 1I3«4©^ >^ 0 
[0192] 23. ^J1^4~8©^y'r;i/=J- 

±131, 2, 3, 4, 5, 6, 7, 8, 9, 10, 1 50 
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1, 12, 13, 14, 15, 16, 17, 18, 1 
9, 2 0, 2 1M2 2I3tt©-f >*o 

[0193] 24. T^n— wrtHfUy** 

h i ^ jismntm, mmm^m 1 ~ 6 ©^ y t;^ 
-;i/©7°Dtri/>3t-dp^ h l o~4 b^)\sm&FsWB& 

ft, fiimiW.! L %l4~8<D*:;7)l?—)l<<Dx.?-l'>** 

~> k i *)i>m&muftfre>t£zmii>e>m\£ti?>'j>t£ < t 

t)2oJii±$:^bT'&^±I31, 2, 3, 4, 5, 
6,7,8,9,10,11,12,13,14,1 
5, 1 6, 1 7, 1 8, 1 9, 2 0, 2 1, 2 2RV2 
3s3*©-f >*<> 

[0 19 4] 2 5. ffiWfi, ±-Xl'7 : 7V>7, 7$ 

-f V -f > K U y >lftOHfft»li-Cife4lB 1 , 

2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 
13, 14, 15, 16, 17, 18, 19, 2 0, 2 

1, 2 2, 2 3&tf2 413«©-f >^„ 

[0 19 5] 2 6. 0. 5tfm5S^5M?S^ 
»«a>?.l»*t5igS^tf, 19, 2 0, 2 1, 2 

2, 2 3, 2 4M2 5Bt©yiy h-f >^©«»« 

So 

. [0 19 6] *%EH®^&£gjfc(Z)J&JB«, -f 
i:, JilTffliiDT-afe-So 

( i ) *;i/sK*'>;i/asca-J < iMBi 5 o ~ i 8 o ft wr 

£, ltf^fil~l 0 73©j£ffiOFM14;*^U>- 
[0197] ( 2 ) *, Huf3«fl&ft?ifffP-r*ffi«6^©* 

*ssMWT©*«j^i:*-5, mtvm&mimmm-ztt 
mtLx^')-tv>^^^ts, Tk&zmmftiitz® 

tt&MSIU fixC, MSB (1) ©Hfffi3>y^> 

[0 19 8] (3) 8HHffi»tt&ttttL&ft*&, ^U-b 
'J >ft^tf*^ft«STb, MJ^iuS^fiK^fliCffi 
*1-Sfig^-* S , HK«J(c¥*9*i?S0. 0 lfi±l/zm 

•57l<t4»i!cMftf#-5o co^««i4ik:»»UTV^SjRI« 

Bj*tt«i!irii«-o$**4 o . i~iR«96fc-rs. 

[0199] ( 4 ) f# titcm&M.®.? Tk&frmWifr 
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*b, ^f>^^-xi:t5 0 

[0200] (5) -o*-*— j>?mmmmm 

ev-f^ y^^ifimmmmr-o. 5~2ow%, 
ph7. 5~i i(d-<o>7*j*v bmmm7k^>^t 

[0 2 0 1 ] 

mmm] mzmmmRmmm*mfx*ftw*mz io 
Rfr^tisiB^-rso ft, in.T<D , mMm*ic&tt2> rgpj 
« PR»a5j ^*t>-r 0 ft, mmmmzm^x, m&m 

[0 2 0 2] JUS0IJ1 (V-t?>*-f 

* i> ;i^$tBi u >/r* u 71^/* * r * u 

= 77/10/13; ft? M 5 75 • SSffi 160) 8 SB© 
-*n-;i/?g^l 6gB£, 7k 4 6 SB, ^U-bU>4 
SB, M>x.*y— =• > 1 . 7 SB (&*©5 0^% 
*§iiS) , ^f^l/xf;^ h> 1 8 SB, 'fV/D^T 

SJc^-ic^y v-i'-tf- (-^yv^if-ttM) &m^x 
mH9 8 MP &X M#«i!IM£f#fco 
[0 2 0 3] f#?>^fci^^9 3. 7mz, fl£*#b&# 
h, ^U-tr>j >6gPii7j<6 9SB©?ll^g£ft9-5ml© 30 

f# £ ftfc * r-t? £ d - * u -3i7 n-# u - * - £ ffl <,> 

©-SB£®*b, «^©^4?>^fe*fe«SiK^7k^rS 

[0 2 0 4] Z.<D?mWW} 9 2 gB£ii£^EfiltfflT-&3 ^ 

■t^mnmmx, mm&2. 7MA%iztj:z&oizm 
m. • m.w\,tz.'&, i jumy -< Kt-zm^TZM&n 40 

[0 2 0 5] f#?>tife7Kt4^>^4'©v-Y^D*r-b;i/ 
&0. 1 5/zm©¥±9«t^g**b-C*5ti*©pH{i 

8. 4-r-afeofeo ym-o^^mm^mm^m^xtn 

mm9. 8 k m/ s 2 • 3 B^C^sfe^T- V-f ^D* 

-x>-c- 1 4 ontiwsg^-tf-T, &fliffi^i£»fl^gi;N- 
> ? * iz mm b-t ^ 3 ^Bij^^im^©^ £ * t 

C5s 0. 4Hffi%T-&ofco 50 
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